EPA-HQ-2018-003151 Production Set #2

To: LeFranc, Maurice[LeFranc.Maurice@epa.gov]

Cc: Hockstad, Leif{Hockstad.Leif@epa.gov]; Alsalam, Jameel[Alsalam.Jameel@epa.gov]; Angel,
Stacy[Angel.Stacy@epa.gov]; Fawcett, Allen[Fawcett. Allen@epa.govl]; Kocchi,
Suzanne[Kocchi.Suzanne@epa.govl; Krieger, Jackie[Krieger.Jackie@epa.govl]; Newberg,
Cindy[Newberg.Cindy@epa.govi; Birgfeld, Erin[Birgfeld.Erin@epa.gov}; Deluca,
Isabel[DelLuca.lsabel@epa.govl; Irving, Bill[lrving.Bill@epa.gov}; Dunham,
Sarah[Dunham.Sarah@epa.govl; Craig, Beth[Craig.Beth@epa.gov]; Gunning,
Paul[Gunning.Paul@epa.govl; Harvey, Reid[Harvey.Reid@epa.gov]; Hufford,
Drusilla[Hufford.Drusilla@epa.govl; Mackay, Cheryl[Mackay.Cheryl@epa.gov};, Haman,
PatricialHaman.Patricia@epa.govl; Lewis, Josh[Lewis.Josh@epa.govl; Beauvais,
Joel[Beauvais.Joel@epa.gov]; Drinkard, Andrea[Drinkard.Andrea@epa.gov]; McCabe,
Janet[McCabe.Janet@epa.gov]; Ottinger, Deborah[Ottinger.Deborah@epa.gov]; Rand,
Sally[Rand.Sally@epa.govl; Sarofim, Marcus[Sarofim.Marcus@epa.gov], DeAngelo,
Ben[DeAngelo.Ben@epa.gov]

From: Hight, Cate

Sent: Mon 7/29/2013 7:43:05 PM

Subject: RE: LRM [EHF-113-128] Report on Climate Action Report - OAP comments
NatCom6 Chapter 9 OAP.docx

Biennial Report OAP.docx

BR Methodologies Appendix OAP.docx

NatCom6 Chapter 3 OAP.docx

NatCom6 Chapter 4 OAP.docx

NatCom6 Chapter 4 Policies and Measures Annex OAP .xlsx

NatComé6 Chapter 5 OAP.docx

NatCom6 Chapter 7 OAP.docx

NatCome Chapter 8 OAP.docx

Hi Maurice,

Attached are OAP’s comments on 6" National Communication and the 1% Biennial Report.
We've commented on the following items:

Ex. 5 - Deliberative Process

Please let me know if you have any questions.
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Best,

Cate

Cate Hight

Climate Change Division

U.S. Environmental Protection Agency
202.343.9230

TELEWORK Tuesdays and Fridays: 240.426.5537

From: Irving, Bill

Sent: Monday, July 22, 2013 1:57 PM

To: Dunham, Sarah; Craig, Beth; Gunning, Paul; Harvey, Reid; Hufford, Drusilla

Cc: LeFranc, Maurice; Hockstad, Leif; Alsalam, Jameel; Angel, Stacy; Fawcett, Allen; Kocchi, Suzanne;
Krieger, Jackie; Newberg, Cindy; Hight, Cate; Birgfeld, Erin; DeLuca, Isabel

Subject: FW: LRM [EHF-113-128] Report on Climate Action Report

Importance: High

All — We are now at the more formal stage of OMB review of the CARGS and Biennial Report
drafts. Please see Maurice’s note below for more background and schedule information. Cate
Hight and | will compile OAP comments into one set of merged files. Please send your
comments to Cate and me by COB Friday, July 26. Also, if you provide comments on the
following chapters, please cc the corresponding OAP staff who been involved in developing the
material:

Ex. 5 - Deliberative Process

ED_001645A_00000064_1_7155658a-96¢7-4bc1-bf1a-9472e179¢c427
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Ex. 5 - Deliberative Process

Thanks,

Bill

From: LeFranc, Maurice

Sent: Friday, July 19, 2013 3:22 PM

To: Krieger, Jackie; Orehowsky, Karen; Morales, Lourdes; Lubetsky, Jonathan; Ketcham-Colwill, Jim;
Kocchi, Suzanne; Koo-Oshima, Sasha; Nishida, Jane; Scheraga, Joel; McGartland, Al; Piantanida, David
Cc: Mackay, Cheryl; Haman, Patricia; Lewis, Josh; Beauvais, Joel; Craig, Beth; Irving, Bill; Krieger,
Jackie; Gunning, Paul; Drinkard, Andrea; McCabe, Janet;, Dunham, Sarah

Subject: FW: LRM [EHF-113-128] Report on Climate Action Report

To all:

Please see email below from Josh Lewis transmitting the draft of the Sixth Climate Action
Report and the Biennial Report (BR) through an OMB LRM process. The Office of Air and
Radiation has been involved in the drafting of CARG (and lead on three chapters) as well as the
development of the draft Biennial Report. We have offered to coordinate with Josh and his
colleagues to help manage the LRM process and to work through the set of comments that we
receive.

We need your help to ensure that we have a thorough review of both reports. Please focus on
those sections of CARG of the BR that are most relevant to your office’s expertise. If you have
additional comments on other sections those are welcomed as well.

The OMB guidance asks reviewers to “... comment[s] on whether the U.S. climate change
narrative comes across as clear and compelling.” Although we would welcome your input
on this aspect of the report, significant time has been spent, and will be spent, by senior
management to ensure the messaging in this draft is accurate and appropriate (particularly on
the BR).
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The due date for completing the LRM process is August 1. In order to ensure we make this
deadline please have you comments back to us no later than COB, July 29. Please copy all on
the cc: line above in your response.

| will be on travel next week but will be able to respond to email questions. If you cannot reach
me please contact Bill Irving or Andrea Drinkard (copied above).

Thank you for your help on this.

Maurice

From: Lewis, Josh

Sent: Friday, July 19, 2013 12:28 PM

To: Beauvais, Joel; LeFranc, Maurice

Cc: Mackay, Cheryl; Haman, Patricia; Lubetsky, Jonathan

Subject: FW: LRM [EHF-113-128] Report on Climate Action Report

Joel/Maurice,

See attached and below...OMB is circulating for clearance the climate action report. I'm
assuming one or both of you have been involved in drafts of this? Any thoughts on how
best to proceed with Agency review, and whether OAR or OITA (or some other office)
should be the lead? | don't think it makes a ton of sense for OCIR to be the lead at this
point.

Josh

ED_001645A_00000064_3_e75f776b-a012-4181-a66¢-96c2207bef27
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DEADLINE: 5:00 PM Thursday, Auqust 01, 2013 — FIRM DEADLINE

This 2014 Climate Action Report consists of two documents that respond to reporting
requirements under the UN Framework Convention on Climate Change. These documents,
the sixth National Communication and the first Biennial Report, set out major actions the
U.S. government is taking at the federal level, highlight examples of state and local actions,
and outline U.S. efforts to assist other countries in addressing climate change. Each
document meets specific UN reporting requirements, resulting in significant overlap
between the documents.

One key difference is that the Biennial Report, which is meant to demonstrate progress
toward the U.S. 2020 emissions reduction target, covers the President’s 2013 Climate
Action Plan in greater depth and provides estimates of expected emissions reductions in
2020. Please review both documents for accuracy, consistency, and completeness.

We would also appreciate comments on whether the U.S. climate change narrative comes
across as clear and compelling. Please return all comments to OMB by COB Thursday,
August 1. This is a hard deadline.

Provide comments to: John MacNeil E-Mail: John_S. MacNeil( ex 6 - personal privacy | PHONE:
(202) 395-1096

LRM ID: EHF-113-128
EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET

LEGISLATIVE REFERRAL MEMORANDUM
Friday, July 19, 2013

TO: Legislative Liaison Officer - See Distribution

FROM: Burnim, John (for) Assistant Director for Legislative Reference
SUBJECT: LRM [EHF-113-128] Report on Climate Action Report

OMB CONTACT: MacNeil, John
E-Mail: John 8. MaCNeII(CL' EX. 6 - Personal Privacy |
PHONE: (202) 395-1096

ED_001645A_00000064_4_6722f1c5-a1a0-423e-b833-d402107b7807
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In accordance with OMB Circular A-19, OMB requests the views of your agency on the
above subject before advising on its relationship to the program of the President. By the
deadline above, please reply by e-mail or telephone, using the OMB Contact information
above.

Please advise us if this item will affect direct spending or receipts for the purposes of the
Statutory Pay-as-You-Go Act of 2010.

Thank you.

(See attached file: Biennial Report.docx)(See attached file: BR Methodologies
Appendix.docx)(See attached file: CAR_Foreword.docx)(See attached file: NatCom6
Chapter 1.docx)(See attached file: NatCom6 Chapter 2.docx)(See attached file:
NatCom6 Chapter 3.docx)(See attached file: NatCom6 Chapter 4 Policies and
Measures Annex.xlsx)(See attached file: NatCom6 Chapter 4.docx)(See attached file:
NatCom6 Chapter 5.docx)(See attached file: NatCom6 Chapter 6.docx)(See attached
file: NatCom6 Chapter 7 Tables.docx)(See aftached file: NatCom6 Chapter 7.docx)(See
attached file: NatCom6 Chapter 8.docx)(See attached file: NatCom6 Chapter 9 Table
9.1.xlsx)(See attached file: NatCom6 Chapter 9.docx)
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To: Irving, Bill[llrving.Bill@epa.gov]; Hight, Cate[Hight.Cate@epa.gov]

Cc: Angel, Stacy[Angel.Stacy@epa.govl; Hockstad, Leif[Hockstad.Leif@epa.govl; Alsalam,
Jameel[Alsalam.Jameel@epa.gov]; Fawcett, Allen[Fawcett.Allen@epa.gov}; Godwin,
Dave[Godwin.Dave@epa.gov]; Hufford, Drusilla[Hufford.Drusilla@epa.gov}; Horwitz,
Paul[Horwitz.Paul@epa.gov];, Donaldson, David[Donaldson.David@epa.gov]

From: Newberg, Cindy

Sent: Fri 7/26/2013 7:44:50 PM

Subject: RE: LRM [EHF-113-128] Report on Climate Action Report

Biennial Report-spd r1.docx

BR Methodologies Appendix-spd.docx

NatCom6 Chapter 3-spd.docx

NatComé6 Chapter 4 Policies and Measures Annex-spd.xisx

NatCom6 Chapter 4-spd r1.docx

NatCom8 Chapter 5-spd.docx

Bill/Cate-

Attached are SPD’s comments. Please let Dave Godwin or | know if you have any
questions/comments. Thanks,

-Cindy

From: Irving, Bill

Sent: Monday, July 22, 2013 1:57 PM

To: Dunham, Sarah; Craig, Beth; Gunning, Paul; Harvey, Reid; Hufford, Drusilla

Cc: LeFranc, Maurice; Hockstad, Leif; Alsalam, Jameel; Angel, Stacy; Fawcett, Allen; Kocchi, Suzanne;
Krieger, Jackie; Newberg, Cindy; Hight, Cate; Birgfeld, Erin; DelLuca, Isabel

Subject: FW: LRM [EHF-113-128] Report on Climate Action Report

Importance: High

All — We are now at the more formal stage of OMB review of the CARS and Biennial Report
drafts. Please see Maurice’s note below for more background and schedule information. Cate
Hight and | will compile OAP comments into one set of merged files. Please send your
comments to Cate and me by COB Friday, July 26. Also, if you provide comments on the
following chapters, please cc the corresponding OAP staff who been involved in developing the
material:

ED_001645A_00001196_0_261a29ef-df8e-422e-8ba3-237e5f3d6e68
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BR methodologies: Allen Fawcett, Jameel Alsalam

Biennial report: Allen Fawcett, Leif Hockstad

CARG6 Chapter 3: Leif Hockstad

CARG Chapter 4 + Policies & Measures Annex: Stacy Angel

CARS Chapter 5: Jameel Alsalam

Thanks,

Bill

From: LeFranc, Maurice

Sent: Friday, July 19, 2013 3:22 PM

To: Krieger, Jackie; Orehowsky, Karen; Morales, Lourdes; Lubetsky, Jonathan; Ketcham-Colwill, Jim;
Kocchi, Suzanne; Koo-Oshima, Sasha; Nishida, Jane; Scheraga, Joel; McGartland, Al; Piantanida, David
Cc: Mackay, Cheryl; Haman, Patricia; Lewis, Josh; Beauvais, Joel; Craig, Beth; Irving, Bill; Krieger,
Jackie; Gunning, Paul; Drinkard, Andrea; McCabe, Janet; Dunham, Sarah

Subject: FW: LRM [EHF-113-128] Report on Climate Action Report

To all:

Please see email below from Josh Lewis transmitting the draft of the Sixth Climate Action
Report and the Biennial Report (BR) through an OMB LRM process. The Office of Air and
Radiation has been involved in the drafting of CARG (and lead on three chapters) as well as the
development of the draft Biennial Report. We have offered to coordinate with Josh and his
colleagues to help manage the LRM process and to work through the set of comments that we
receive.

We need your help to ensure that we have a thorough review of both reports. Please focus on
those sections of CARG of the BR that are most relevant to your office’s expertise. If you have
additional comments on other sections those are welcomed as well.

ED_001645A_00001196_1_7b4dc7e9-ddchb-43ff-bb98-a7d36bed2209
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The OMB guidance asks reviewers to “... comment[s] on whether the U.S. climate change
narrative comes across as clear and compelling.” Ex. 5§ - Deliberative Process

Ex. 5 - Deliberative Process

The due date for completing the LRM process is August 1. In order to ensure we make this
deadline please have you comments back to us no later than COB, July 29. Please copy all on
the cc: line above in your response.

: Ex. 6 - Personal Privacy ! If you cannot reach
me please contact Bill Irving or Andrea Drinkard (copied above).

Thank you for your help on this.

Maurice

From: Lewis, Josh

Sent: Friday, July 19, 2013 12:28 PM

To: Beauvais, Joel; LeFranc, Maurice

Cc: Mackay, Cheryl; Haman, Patricia; Lubetsky, Jonathan

Subject: FW: LRM [EHF-113-128] Report on Climate Action Report

Joel/Maurice,

See attached and below...OMB is circulating for clearance the climate action report. I'm
assuming one or both of you have been involved in drafts of this? Any thoughts on how
best to proceed with Agency review, and whether OAR or OITA (or some other office)
should be the lead? | don't think it makes a ton of sense for OCIR to be the lead at this
point.

Give me a call if easier to discuss by phone. 202 329 2291

Josh

ED_001645A_00001196_2_def760d3-f1f2-44f5-afad-447b884e5402
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DEADLINE: 5:00 PM Thursday, August 01, 2013 — FIRM DEADLINE

This 2014 Climate Action Report consists of two documents that respond to reporting
requirements under the UN Framework Convention on Climate Change. These documents,
the sixth National Communication and the first Biennial Report, set out major actions the
U.S. government is taking at the federal level, highlight examples of state and local actions,
and outline U.S. efforts to assist other countries in addressing climate change. Each
document meets specific UN reporting requirements, resulting in significant overlap
between the documents.

One key difference is that the Biennial Report, which is meant to demonstrate progress
toward the U.S. 2020 emissions reduction target, covers the President’s 2013 Climate
Action Plan in greater depth and provides estimates of expected emissions reductions in
2020. Please review both documents for accuracy, consistency, and completeness.

We would also appreciate comments on whether the U.S. climate change narrative comes
across as clear and compelling. Please return all comments to OMB by COB Thursday,
August 1. This is a hard deadline.

Provide comments to: John MacNeil E-Mail:i Ex, 6 - Personal Privacy PHONE:

: Ex. 6 - Personal Privacy

LRM ID: EHF-113-128
EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET

LEGISLATIVE REFERRAL MEMORANDUM
Friday, July 19, 2013

TO: Legislative Liaison Officer - See Distribution

ED_001645A_00001196_3_b87567be-d478-49b3-b3fa-54c82973eb56
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FROM: Burnim, John (for) Assistant Director for Legislative Reference
SUBJECT: LRM [EHF-113-128] Report on Climate Action Report

OMB CONTACT: MacNeil, John
E-Mail:: Ex. 6 - Personal Privacy
PHONE : Ex. 6 - Personal Privacy E

In accordance with OMB Circular A-19, OMB requests the views of your agency on the
above subject before advising on its relationship to the program of the President. By the
deadline above, please reply by e-mail or telephone, using the OMB Contact information
above.

Please advise us if this item will affect direct spending or receipts for the purposes of the
Statutory Pay-as-You-Go Act of 2010.

Thank you.

(See attached file: Biennial Report.docx)(See attached file: BR Methodologies
Appendix.docx)(See attached file: CAR_Foreword.docx)(See attached file: NatCom6
Chapter 1.docx)(See attached file: NatCom6 Chapter 2.docx)(See attached file:
NatCom6 Chapter 3.docx)(See attached file: NatCom6 Chapter 4 Policies and
Measures Annex.xlIsx)(See attached file: NatCom6 Chapter 4.docx)(See attached file:
NatCom6 Chapter 5.docx)(See attached file: NatCom6 Chapter 6.docx)(See attached
file: NatCom6 Chapter 7 Tables.docx)(See aftached file: NatCom6 Chapter 7.docx)(See
attached file: NatComé6 Chapter 8.docx)(See attached file: NatCom6 Chapter 9 Table
9.1.xlsx)(See attached file: NatCom6 Chapter 9.docx)

ED_001645A_00001196_4_5¢7e6197-6509-47b0-b9e2-6€6512d29¢c01
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To: Newberg, Cindy[Newberg.Cindy@epa.gov]
Cc: Hufford, Drusilla[Hufford.Drusilla@epa.govl; Horwitz, Paul{Horwitz.Paul@epa.govl; Rim,
Elisa[Rim.Elisa@epa.gov]; Hall-Jordan, Luke[Hall-Jordan.Luke@epa.gov}

From: Godwin, Dave

Sent: Fri 7/26/2013 1:42:41 AM
Subject: RE: LRM [EHF-113-128] Report on Climate Action Report
BR Methodologies Appendix-spd.docx

Biennial Report-spd.docx

B F o ™ o 28 % oy oy b e T8 g ol oo
TNCVAAIT I A [ADVTE DD U L UL A

NatComé Chapter 4-spd.docx

NatCom6 Chapter 4 Policies and Measures Annex-spd. xlsx

NatCom6 Chapter 5-spd.docx

Ex. 5 - Deliberative Process

BR Methodologies Appendix-spd.docx

Ex.5 -

Deliberative Process

Biennial Report-spd.docx

Ex. 5 - Deliberative Process

Ex. 5 - Deliberative Process

Ex. 5 -

Deliberative Process

NatCom®6 Chapter 3-spd.docx

Ex. 5 - Deliberative Process

Ex. 5 - Deliberative Process

NatCom®6 Chapter 4-spd.docx

ED_001645A_00001205_0_7eeb5e7c7-3e78-48f9-b4af-862e5cc47c7f
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Ex. 5 - Deliberative Process

Ex. 5 - Deliberative Process

NatCom®6 Chapter 5-spd.docx

Ex. 5 - Deliberative Process

From: Newberg, Cindy

Sent: Monday, July 22, 2013 2:08 PM

To: Godwin, Dave

Cc: Hufford, Drusilla; Horwitz, Paul; Rim, Elisa; Hall-Jordan, Luke
Subject: FW: LRM [EHF-113-128] Report on Climate Action Report
Importance: High

Dave — let’s take a look and see if there’s HFC comments.

Cindy Newberg

i Ex. 6 - Personal Privacy

From: Irving, Bill
Sent: Monday, July 22, 2013 1:57 PM
To: Dunham, Sarah; Craig, Beth; Gunning, Paul; Harvey, Reid; Hufford, Drusilla

ED_001645A_00001205_1_5acc70a4-97cd-44e0-b090-0f52a4980a24
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Cc: LeFranc, Maurice; Hockstad, Leif; Alsalam, Jameel; Angel, Stacy; Fawcett, Allen; Kocchi, Suzanne;
Krieger, Jackie; Newberg, Cindy; Hight, Cate; Birgfeld, Erin; DeLuca, Isabel

Subject: FW: LRM [EHF-113-128] Report on Climate Action Report

Importance: High

All — We are now at the more formal stage of OMB review of the CARGS and Biennial Report
drafts. Please see Maurice’s note below for more background and schedule information. Cate
Hight and | will compile OAP comments into one set of merged files. Please send your
comments to Cate and me by COB Friday, July 26. Also, if you provide comments on the
following chapters, please cc the corresponding OAP staff who been involved in developing the

material:

BR methodologies: Allen Fawcett, Jameel Alsalam

Biennial report: Allen Fawcett, Leif Hockstad

CARG Chapter 3: Leif Hockstad

CARS Chapter 4 + Policies & Measures Annex: Stacy Angel

CARGBG Chapter 5: Jameel Alsalam

Thanks,

Bill

From: LeFranc, Maurice

Sent: Friday, July 19, 2013 3:22 PM

To: Krieger, Jackie; Orehowsky, Karen; Morales, Lourdes; Lubetsky, Jonathan; Ketcham-Colwill, Jim;
Kocchi, Suzanne; Koo-Oshima, Sasha; Nishida, Jane; Scheraga, Joel; McGartland, Al; Piantanida, David
Cc: Mackay, Cheryl; Haman, Patricia; Lewis, Josh; Beauvais, Joel; Craig, Beth; Irving, Bill; Krieger,
Jackie; Gunning, Paul; Drinkard, Andrea; McCabe, Janet; Dunham, Sarah

Subject: FW: LRM [EHF-113-128] Report on Climate Action Report

To all:

ED_001645A_00001205_2_adfd6808-7d20-40c5-afc0-b7b86aeeadbe
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Please see email below from Josh Lewis transmitting the draft of the Sixth Climate Action
Report and the Biennial Report (BR) through an OMB LRM process. The Office of Air and
Radiation has been involved in the drafting of CARG (and lead on three chapters) as well as the
development of the draft Biennial Report. We have offered to coordinate with Josh and his
colleagues to help manage the LRM process and to work through the set of comments that we

receive.

LT

We need your help to ensure that we have a thorough review of both reports. Please focus on
those sections of CARG of the BR that are most relevant to your office’s expertise. If you have
additional comments on other sections those are welcomed as well.

The OMB guidance asks reviewers to “... comment[s] on whether the U.S. climate change
_narrative comes across as clear and compelling.” Ex. 5 - Deliberative Process

Ex. 5 - Deliberative Process

The due date for completing the LRM process is August 1. In order to ensure we make this
deadline please have you comments back to us no later than COB, July 29. Please copy all on
the cc: line above in your response.

: Ex. 6 - Personal Privacy If you cannot reach
me please contact Bill Irving or Andrea Drinkard (copied above).

Thank you for your help on this.

Maurice

From: Lewis, Josh

Sent: Friday, July 19, 2013 12:28 PM

To: Beauvais, Joel; LeFranc, Maurice

Cc: Mackay, Cheryl; Haman, Patricia; Lubetsky, Jonathan

Subject: FW: LRM [EHF-113-128] Report on Climate Action Report

ED_001645A_00001205_3_f2{6316b-4ce5-42{9-8609-6541d2a1553f
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Joel/Maurice,

See attached and below...OMB is circulating for clearance the climate action report. I'm
assuming one or both of you have been involved in drafts of this? Any thoughts on how
best to proceed with Agency review, and whether OAR or OITA (or some other office)
should be the lead? | don't think it makes a ton of sense for OCIR to be the lead at this
point.

Give me a call if easier to discuss by phone. 202 329 2291

Josh

DEADLINE: 5:00 PM Thursday, Auqust 01, 2013 — FIRM DEADLINE

This 2014 Climate Action Report consists of two documents that respond to reporting
requirements under the UN Framework Convention on Climate Change. These documents,
the sixth National Communication and the first Biennial Report, set out major actions the
U.S. government is taking at the federal level, highlight examples of state and local actions,
and outline U.S. efforts to assist other countries in addressing climate change. Each
document meets specific UN reporting requirements, resulting in significant overlap
between the documents.

One key difference is that the Biennial Report, which is meant to demonstrate progress
toward the U.S. 2020 emissions reduction target, covers the President’s 2013 Climate
Action Plan in greater depth and provides estimates of expected emissions reductions in
2020. Please review both documents for accuracy, consistency, and completeness.

We would also appreciate comments on whether the U.S. climate change narrative comes
across as clear and compelling. Please return all comments to OMB by COB Thursday,
August 1. This is a hard deadline.

ED_001645A_00001205_4_86d8a94e-b274-4158-a124-4e4efa675130
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_Provide comments to: John MacNeil E-Maili EX. 6 - Personal Privacy :PHONE:

: Ex. 6 - Personal Privacy

LRM ID: EHF-113-128
EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET

LEGISLATIVE REFERRAL MEMORANDUM
Friday, July 19, 2013

TO: Legislative Liaison Officer - See Distribution

FROM: Burnim, John (for) Assistant Director for Legislative Reference
SUBJECT: LRM [EHF-113-128] Report on Climate Action Report

OMB CONTACT: MacNeil, John

E-Mail: i Ex. 6 - Personal Privacy

PHONE: Ex. 6 - Personal Privacy E

In accordance with OMB Circular A-19, OMB requests the views of your agency on the
above subject before advising on its relationship to the program of the President. By the
deadline above, please reply by e-mail or telephone, using the OMB Contact information
above.

Please advise us if this item will affect direct spending or receipts for the purposes of the
Statutory Pay-as-You-Go Act of 2010.

Thank you.

ED_001645A_00001205_5_4da4162d-c46e-484c-921f-3455¢18ffae9
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(See attached file: Biennial Report.docx)(See attached file: BR Methodologies
Appendix.docx)(See attached file: CAR_Foreword.docx)(See attached file: NatCom6
Chapter 1.docx)(See attached file: NatCom6 Chapter 2.docx)(See attached file:
NatCom6 Chapter 3.docx)(See attached file: NatCom6 Chapter 4 Policies and
Measures Annex.xlIsx)(See attached file: NatCom6 Chapter 4.docx)(See attached file:
NatCom6 Chapter 5.docx)(See attached file: NatCom6 Chapter 6.docx)(See attached
file: NatCom6 Chapter 7 Tables.docx)(See aftached file: NatCom6 Chapter 7.docx)(See
attached file: NatComé6 Chapter 8.docx)(See attached file: NatCom6 Chapter 9 Table
9.1.xlsx)(See attached file: NatCom6 Chapter 9.docx)

ED_001645A_00001205_6_205h6213-d355-4823-949a-c7bb33adc08e
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To: Horwitz, Paul[Horwitz.Paul@epa.gov]; Godwin, Dave[Godwin.Dave@epa.govl; Rim,
Elisa[Rim.Elisa@epa.gov}]
Cc: Hufford, Drusilla[Hufford.Drusilla@epa.gov}

From: Newberg, Cindy

Sent: Tue 7/16/2013 7:36:46 PM
Subject: FW: BR draft revisions and annex
BR Report July 16 EPA OAR.docx

FYT - here’s what Maurice sent to CEQ on the BR. The annex is still pending.

Cindy Newberg

E Ex. 6 - Personal Privacy :

From: LeFranc, Maurice

Sent: Tuesday, July 16, 2013 3:21 PM

To: Larsen, Kate

Cc: Dunham, Sarah; Beauvais, Joel; Gunning, Paul; Kocchi, Suzanne; Fawcett, Allen; Hufford, Drusilla;
Newberg, Cindy; Craig, Beth; Hockstad, Leif; Alsalam, Jameel; Angel, Stacy; Irving, Bill; Krieger, Jackie;
Goffman, Joseph; Duke, Rick

Subject: RE: BR draft revisions and annex

Kate:

Attached is the BR draft with additional comments. Hope these are helpful. I will get back to
you on the methodologies piece shortly. Have a couple of remaining issues to address.

Maurice

From: Larsen, Kate [mailto:Kate M Larsen@ceq.eop.gov]

Sent: Sunday, July 14, 2013 3:46 PM

To: LeFranc, Maurice

Cc: Dunham, Sarah; Beauvais, Joel; Gunning, Paul; Kocchi, Suzanne; Fawcett, Allen; Hufford, Drusilla;
Newberg, Cindy; Craig, Beth; Hockstad, Leif; Alsalam, Jameel; Angel, Stacy; Irving, Bill; Krieger, Jackie;
Goffman, Joseph; Duke, Rick

Subject: BR draft revisions and annex

ED_001645A_00001254_0_e92bdaca-6¢c9b-40{7-8b6a-b27864428d88
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Thanks again for all your work on this. Attached is our revised draft BR which
incorporates all of your comments. Revised language is in tracked changes, but in
general all your comments were accepted or addressed. There are several places
where additional changes are requested, based on your comments.

Ex. 5 - Deliberative Process

Please review the draft appendix and let us know what edits you would like to make by
COB Tuesday, July 16. Once we wrap us these last few elements, we will finalize the
draft for interagency review.

Thanks everyone,
Kate

Kate M. Larsen

Deputy Associate Director

Energy and Climate Change

White House Council on Environmental Quality

----- Original Message-----

From: LeFranc, Maurice [LeFranc.Maurice@epa.gov]

Sent: Friday, July 12, 2013 04:12 PM Eastern Standard Time

To: Larsen, Kate

Cc: Dunham, Sarah; Beauvais, Joel; Gunning, Paul; Kocchi, Suzanne; Fawcett, Allen;

ED_001645A_00001254_1_b4cf1548-af4f-4a7c-9fad4-e512616e3123
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Hufford, Drusilla; Newberg, Cindy; Craig, Beth; Hockstad, Leif; Alsalam, Jameel; Angel,
Stacy; Irving, Bill; Krieger, Jackie; Goffman, Joseph
Subject: RE: EPA/OAR comments on early BR draft

Kate:

Here are our initial comments on the BR. A few points:

Ex. 5 - Deliberative Process

Otherwise, thanks for all of you work in pulling this together.

Maurice

From: Irving, Bill

Sent: Friday, July 12, 2013 3:56 PM

To: LeFranc, Maurice

Cc: Dunham, Sarah; Beauvais, Joel; Gunning, Paul; Kocchi, Suzanne; Fawcett, Allen; Hufford, Drusilla;
Newberg, Cindy; Craig, Beth; Hockstad, Leif; Alsalam, Jameel; Angel, Stacy; Haeuber, Richard
Subject: RE: OAP comments on early BR draft

Maurice

ED_001645A_00001254_2_7f5beef1-84a2-46f4-903e-69376aac6366
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No additional comments.

Bill

From: LeFranc, Maurice

Sent: Friday, July 12, 2013 3:20 PM

To: Irving, Bill

Cc: Dunham, Sarah; Beauvais, Joel; Gunning, Paul; Kocchi, Suzanne; Fawcett, Allen; Hufford, Drusilla;
Newberg, Cindy; Craig, Beth; Hockstad, Leif; Alsalam, Jameel; Angel, Stacy; Haeuber, Richard
Subject: RE: OAP comments on early BR draft

Attached 1s the most recent draft of our consolidated comments on the BR including my
comments, those from OAP and Joel’s. Please look over and let me know if you have any
additional comments or any concerns with comments on the edits.

I plan to send these over to CEQ at 4:00 so please get back to me before then. If I don’t hear
back I will assume you have no further comments.

Thank you for all of your help with these.

From: Irving, Bill

Sent: Friday, July 12, 2013 12:23 PM

To: LeFranc, Maurice

Cc: Dunham, Sarah; Beauvais, Joel; Gunning, Paul; Kocchi, Suzanne; Fawcett, Allen; Hufford, Drusilla;
Newberg, Cindy; Craig, Beth; Hockstad, Leif; Alsalam, Jameel; Angel, Stacy; Haeuber, Richard
Subject: OAP comments on early BR draft

Maurice

Attached are consolidated OAP comments on CEQ’s draft BR from 7/9. Ex. 5 - Deliberative Process !
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Ex. 5 - Deliberative Process

Bill

Chief, Climate Policy Branch
Climate Change Division, Office of Atmospheric Programs

USEPA

+1 (202) 343 9065 tel

+1 (202) 343 2357 fax

E Ex. 6 - Personal Privacy imobile
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To: Godwin, Dave[Godwin.Dave@epa.gov]; Horwitz, Paul[Horwitz.Paul@epa.gov}; Hufford,
Drusilia[Hufford.Drusilla@epa.govl; Rim, Elisa[Rim.Elisa@epa.gov]; Hall-dJordan, Luke[Hall-
Jordan.Luke@epa.gov}

From: Newberg, Cindy

Sent: Tue 7/30/2013 8:22:17 PM

Subject: FW: LRM [EHF-113-128] Report on Climate Action Report

NatCom6 Chapter 4 EPA.docx

BR Methodologies Appendix EPA.docx

Ediovemumion] oo opd EXFI A Adoomes
LACI Al PNOGUOVTL BT A UL A

NatCom6 Chapter 1 EPA.docx

NatCom6 Chapter 6 (2).docx

NatCom6 Chapter 8 EPA.docx

NatCom6 Chapter 5 EPA.docx

NatCom6 Chapter 3 EPA.docx

NatCom6 Chapter 4 Policies and Measures Annex EPA.xIsX
NatComé6 Chapter @ EPA.docx

NatCom6 Chapter 2 EPA.docx

CAR Foreword EPA.docx

NatCom6 Chapter 7 EPA.docx

Cindy Newberg

| Ex. 6 - Personal Privacy |

From: Irving, Bill

Sent: Tuesday, July 30, 2013 3:58 PM

To: Hockstad, Leif, Alsalam, Jameel; Ohrel, Sara; Newberg, Cindy; Angel, Stacy
Subject: FW: LRM [EHF-113-128] Report on Climate Action Report

FY!1 — for your records.

From: LeFranc, Maurice

Sent: Tuesday, July 30, 2013 3:53 PM

To: Lewis, Josh

Cc: Mackay, Cheryl; Haman, Patricia; Beauvais, Joel; Craig, Beth; Irving, Bill; Krieger, Jackie; Gunning,
Paul; Drinkard, Andrea; McCabe, Janet; Dunham, Sarah; Evarts, Dale; Morales, Lourdes; Hight, Cate;
Franklin, Pamela; Socci, Anthony

ED_001645A_00001327_0_a%fc143e-67da-458e-9941-56fae0ae4cad
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Subject: RE: LRM [EHF-113-128] Report on Climate Action Report

Josh:

Here are the reviewed chapters from CARG6 and the Biennial report. | got good coverage from
OAR (OAP and OAQPS) and some feedback from OITA. Otherwise | did not hear from any of
the other offices. | asked for feedback by COB yesterday so am sending you what | have in
order to be timely in our response to OMB.

Let me know if you have any questions. Not sure if it would be worth you reaching out to the
other offices for additional comments. If so, we would then have to review them to ensure none
of the comments counter carefully worded chapters in some cases.

Maurice

From: LeFranc, Maurice

Sent: Friday, July 19, 2013 3:22 PM

To: Krieger, Jackie; Orehowsky, Karen; Morales, Lourdes; Lubetsky, Jonathan; Ketcham-Colwill, Jim;
Kocchi, Suzanne; Koo-Oshima, Sasha; Nishida, Jane; Scheraga, Joel; McGartland, Al; Piantanida, David
Cc: Mackay, Cheryl; Haman, Patricia; Lewis, Josh; Beauvais, Joel; Craig, Beth; Irving, Bill; Krieger,
Jackie; Gunning, Paul; Drinkard, Andrea; McCabe, Janet; Dunham, Sarah

Subject: FW: LRM [EHF-113-128] Report on Climate Action Report

To all:

Please see email below from Josh Lewis transmitting the draft of the Sixth Climate Action
Report and the Biennial Report (BR) through an OMB LRM process. The Office of Air and
Radiation has been involved in the drafting of CARG (and lead on three chapters) as well as the
development of the draft Biennial Report. We have offered to coordinate with Josh and his
colleagues to help manage the LRM process and to work through the set of comments that we
receive.

ED_001645A_00001327_1_072c1519-5a42-4167-a481-0c6f89eb3403
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We need your help to ensure that we have a thorough review of both reports. Please focus on
those sections of CARG of the BR that are most relevant to your office’s expertise. If you have
additional comments on other sections those are welcomed as well.

The OMB guidance asks reviewers to “ comment[s] on whether the U.S. climate change
ec :

A o an Alane anmd Anmanmalliv e

OIMES across as ciear ana compening. 5 Ex. 5 - Deliberative Process

EX. Dellberatlve Process

The due date for completing the LRM process is August 1. In order to ensure we make this
deadline please have you comments back to us no later than COB, July 29. Please copy all on
the cc: line above in your response.

5 Ex. 6 - Personal Privacy i If you cannot reach
me please contact Bill Irving or Andrea Drinkard (copied above).

Thank you for your help on this.

Maurice

From: Lewis, Josh

Sent: Friday, July 19, 2013 12:28 PM

To: Beauvais, Joel; LeFranc, Maurice

Cc: Mackay, Cheryl; Haman, Patricia; Lubetsky, Jonathan

Subject: FW: LRM [EHF-113-128] Report on Climate Action Report

Joel/Maurice,

See attached and below...OMB is circulating for clearance the climate action report. I'm
assuming one or both of you have been involved in drafts of this? Any thoughts on how
best to proceed with Agency review, and whether OAR or OITA (or some other office)
should be the lead? | don't think it makes a ton of sense for OCIR to be the lead at this
point.

ED_001645A_00001327_2_16e3881f-a73a-4d88-8624-3043695cddb4
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Give me a call if easier to discuss by phone. 202 329 2291

Josh

DEADLINE: 5:00 PM Thursday, Auqust 01, 2013 — FIRM DEADLINE

This 2014 Climate Action Report consists of two documents that respond to reporting
requirements under the UN Framework Convention on Climate Change. These documents,
the sixth National Communication and the first Biennial Report, set out major actions the
U.S. government is taking at the federal level, highlight examples of state and local actions,
and outline U.S. efforts to assist other countries in addressing climate change. Each
document meets specific UN reporting requirements, resulting in significant overlap
between the documents.

One key difference is that the Biennial Report, which is meant to demonstrate progress
toward the U.S. 2020 emissions reduction target, covers the President’s 2013 Climate
Action Plan in greater depth and provides estimates of expected emissions reductions in
2020. Please review both documents for accuracy, consistency, and completeness.

We would also appreciate comments on whether the U.S. climate change narrative comes
across as clear and compelling. Please return all comments to OMB by COB Thursday,
August 1. This is a hard deadline.

Provide comments to: John MacNeil E-Mail:| Ex. 6 - Personal Privacy i PHONE:

E Ex. 6 - Personal Privacy i

LRM ID: EHF-113-128
EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET

ED_001645A_00001327_3_e744dc84-4e59-40a3-9136-2a035¢78966d
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LEGISLATIVE REFERRAL MEMORANDUM
Friday, July 19, 2013

TO: Legislative Liaison Officer - See Distribution

FROM: Burnim, John (for) Assistant Director for Legislative Reference
SUBJECT: LRM [EHF-113-128] Report on Climate Action Report

OMB CONTACT: MacNeil, John
E-Mail:: Ex. 6 - Personal Privacy

PHON E : Ex. 6 - Personal Privacy E

In accordance with OMB Circular A-19, OMB requests the views of your agency on the
above subject before advising on its relationship to the program of the President. By the
deadline above, please reply by e-mail or telephone, using the OMB Contact information
above.

Please advise us if this item will affect direct spending or receipts for the purposes of the
Statutory Pay-as-You-Go Act of 2010.

Thank you.

(See attached file: Biennial Report.docx)(See attached file: BR Methodologies
Appendix.docx)(See attached file: CAR_Foreword.docx)(See aftached file: NatCom6
Chapter 1.docx)(See attached file: NatCom6 Chapter 2.docx)(See attached file:
NatCom6 Chapter 3.docx)(See attached file: NatCom6 Chapter 4 Policies and
Measures Annex.xIsx)(See attached file: NatCom6 Chapter 4.docx)(See attached file:
NatCom6 Chapter 5.docx)(See attached file: NatCom6 Chapter 6.docx)(See attached
file: NatCom6 Chapter 7 Tables.docx)(See attached file: NatCom6 Chapter 7.docx)(See

ED_001645A_00001327_4_d1ed9cff-cf0c-4364-bde0-154dd9aec2a1
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attached file: NatCom6 Chapter 8.docx)(See attached file: NatCom6 Chapter 9 Table
9.1.xlsx)(See attached file: NatCom6 Chapter 9.docx)

ED_001645A_00001327_5_0c9de932-c42a-4383-9194-f523fc1b9cd®
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To: Irving, Bill{lrving.Bill@epa.gov]

From: Gordon, Jessica M

Sent: Fri 3/8/2013 9:36:03 PM

Subject: RE: Petition for Rulemakings to Control GHGs, under Section 115, Title VI, Section 111, and
Title Il of the Clean Air Act

CAA 115 petition notes 3-8-13.docx

Bill, here's the current draft; let me know if you have any edits or want me to send this one to Suzie et
ai. Thanks.
Jessica

From: Irving, Bill

Sent: Friday, March 08, 2013 4:19 PM

To: Gordon, Jessica M

Subject: RE: Petition for Rulemakings to Control GHGs, under Section 115, Title VI, Section 111, and
Title II of the Clean Air Act

I’d like to take a look at what you have before you pass it along — afterwards, it should go
directly to Paul, copying me, Suzie, Allen and Rona. It will come up at Monday morning’s OAP
management meeting.

For my input, | have only one policy point, below. Also, | spoke with a friend who works on
these issues and got some interesting feedback. | can fill you in by phone if you're interested.

e
t

A

Ex. 5 - Deliberative Process

From: Gordon, Jessica M

Sent: Friday, March 08, 2013 4:11 PM

To: Irving, Bill

Subject: RE: Petition for Rulemakings to Control GHGs, under Section 115, Title VI, Section 111, and
Title Il of the Clean Air Act

ED_001645A_00003008_0_6c8fb8bf-3d2e-4chb9-bdd4-55afaaa782ae
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| didn't get any comments from Cate; did you have anything or should | just send this to Suzie? Thanks.

Jessica

Evam: Iruina Bl
r 1

. Ivilly, i

Sent: Friday, March 08, 2013 3:45 PM

To: Gordon, Jessica M

Subject: FW: Petition for Rulemakings to Control GHGs, under Section 115, Title VI, Section 111, and
Title Il of the Clean Air Act

Jessica — checking in on how this is going.

Bill

From: Irving, Bill

Sent: Thursday, March 07, 2013 5:43 PM

To: Gordon, Jessica M

Subject: RE: Petition for Rulemakings to Control GHGs, under Section 115, Title VI, Section 111, and
Title Il of the Clean Air Act

| think we're good to go. I've been crashing on biomass, but will try to read it myself tomorrow
morning.

From: Gordon, Jessica M

Sent: Thursday, March 07, 2013 5:42 PM

To: Irving, Bill

Subject: RE: Petition for Rulemakings to Control GHGs, under Section 115, Title VI, Section 111, and
Title Il of the Clean Air Act

Bill, Cate is going to send comments shortly, but here are the other compiled comments. Let
me know if you'd like anything else (besides adding whatever Cate sends); thanks.

ED_001645A_00003008_1_25667c52-da5f-40d7-a6d9-28a6f28842b5
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Jessica

Jessica M. Gordon
Legal Advisor, Climate Change Division
U8, Environmental Protection Agency

(202) 343-9444
gordon.jessica@epa.gov

This message may contain privileged or other confidential information.
Please do not forward or distribute it outside of EPA.

From: Irving, Bill

Sent: Thursday, March 07, 2013 12:01 PM

To: Gordon, Jessica M; Hight, Cate; Sherry, Christopher; Hockstad, Leif

Subject: FW: Petition for Rulemakings to Control GHGs, under Section 115, Title VI, Section 111, and
Title I of the Clean Air Act

Importance: High

All, please take a look and send general comments/observations to Jessica by 4pm so that she
can consolidate for CPB.

IY's not entirely clear what the focus should be, but take a look and see what you find.

From: Kocchi, Suzanne

Sent: Thursday, March 07, 2013 11:12 AM

To: Irving, Bill; Fawcett, Allen

Cc: Gunning, Paul

Subject: FW: Petition for Rulemakings to Control GHGs, under Section 115, Title VI, Section 111, and
Title Il of the Clean Air Act

Can you please talk a look and give me any bullets you have by cob today, preferably?

ED_001645A_00003008_2_e28038b1-366f-46a8-af45-42eef47e6672
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From: Krieger, Jackie

Sent: Thursday, March 07, 2013 11:09 AM

To: Gunning, Paul; Hufford, Drusilla; Harvey, Reid; Craig, Beth

Cc: Dunham, Sarah; Kocchi, Suzanne; Kertcher, Larry; Angel, Stacy; Birnbaum, Rona; Newberg, Cindy;
Donaldson, David

Subject: FW: Petition for Rulemakings to Control GHGs, under Section 115, Title VI, Section 111, and
Title Il of the Clean Air Act

As discussed this morning, here is the file with the NYU petition for EPA to regulate GHGs
under CAA 115, 615, and 111/Title lI. OGC has asked for initial reactions from both OAP and
OAQPS. You (particularly CCD and SPD) should review, and then let’s have a brief follow-up
discussion during next Monday’s OAP management meeting (3/11) where we can confirm how
to consolidate our comments, get back to OGC, and other next steps.

From: jaschwartz@amail.com [mailio:jaschwartz@gmail.com] On Behalf Of Jason Schwariz

Sent: Tuesday, February 19, 2013 10:23 AM

To: Bob Perciasepe; Mccarthy, Regina; Imohiosen, Charles; Goo, Michael; Dale, Sarah; Cristofaro,
Alexander; Mallory, Brenda; Auerbacher, Kevin; schmidt.lori€epa.gov; Siciliano, CarolAnn; Beauvais,
Joel; Dunham, Sarah; Hufford, Drusilla; Grundler, Christopher; Simon, Karl; DePass, Michelle; Smith,
Walker

Cc: Michael A Livermore

Subject: Petition for Rulemakings to Control GHGs, under Section 115, Title VI, Section 111, and Title |l
of the Clean Air Act

Dear Acting Administrator Perciasepe -

The Institute for Policy Integrity submits the attached petition for regulating greenhouse gases
under the Clean Air Act. The petition principally asserts that all the criteria to trigger mandatory
action under Section 115 have been satisfied for greenhouse gases, and further explains how
Section 115 provides for an efficient and comprehensive response to climate change. In the
alternative, the petition asks EPA to issue a public call for information to explore whether the
science supports triggering mandatory regulation under Title VI of the statute, which could also
offer an efficient and comprehensive approach to greenhouse gases. As a third-best option, EPA
could continue developing sector-by-sector regulations under the two statutory authorities it has
already invoked for greenhouse gases--Section 111 and Title II--and so Policy Integrity further
petitions EPA to use those provisions to control emissions from every significant source not yet
regulated.

Policy Integrity looks forward to EPA's response to this petition, and is eager to work with the
agency on crafting the kind of efficient, economy-wide approach to greenhouse gases necessary

to address the dangers of climate change. Please contact us to discuss any of these issues further.

Sincerely,

ED_001645A_00003008_3_25661f74-c744-4f1b-b884-962e542f39¢8
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Jason A Schwartz, Legal Director

Institute for Policy Integrity

New York University School of Law

Wilf Hall, Room 317

139 MacDougal Street, New York, NY 10012
(212) 998-6093

www.policyintegrity.org

FoHow Policy Integrity on Twitter
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To: Irving, Bill[lrving.Bill@epa.govl]; Kocchi, Suzanne[Kocchi.Suzanne@epa.gov]; Gunning,
Paul[Gunning.Paul@epa.govl
From: Birnbaum, Rona

Sent: Thur 3/7/2013 10:45:36 PM

Subject: FW: Petition for Rulemakings to Control GHGs, under Section 115, Title VI, Section 111, and
Title 1l of the Clean Air Act

2009 Endangerment TSD excepts on climate change strat ozone.docx

FYI, here is what we sent to Jessica.

From: Jantarasami, Lesley

Sent: Thursday, March 07, 2013 4:06 PM

To: Gordon, Jessica M

Cc: Birnbaum, Rona; DeAngelo, Ben

Subject: RE: Petition for Rulemakings to Control GHGs, under Section 115, Title VI, Section 111, and
Title Il of the Clean Air Act

Hi Jessica,

Since we've heard you are coordinating comments on this petition, here is some input from
CSIB. Please let us know if you have any questions.

Ex. 5 - Deliberative Process

ED_001645A_00003010_0_b1c8f904-710a-4ae3-8dd3-53a73853a838



EPA-HQ-2018-003151 Production Set #2

Ex. 5 - Deliberative Process

Cheers,

Lesley

From: Birnbaum, Rona

Sent: Thursday, March 07, 2013 12:56 PM

To: DeAngelo, Ben; Jantarasami, Lesley

Subject: FW: Petition for Rulemakings to Control GHGs, under Section 115, Title VI, Section 111, and
Title Il of the Clean Air Act

From: Irving, Bill

Sent: Thursday, March 07, 2013 12:21 PM

To: Birnbaum, Rona

Subject: FW: Petition for Rulemakings to Control GHGs, under Section 115, Title VI, Section 111, and
Title Il of the Clean Air Act

Here's the second one — shorter fuse. Jessica is coordinating CPB comments so you could
optionally send any CSIB input to her by 4pm. Shaun and Jared are locking at it for CEB.

From: Kocchi, Suzanne

Sent: Thursday, March 07, 2013 11:12 AM

To: Irving, Bill; Fawcett, Allen

Cc: Gunning, Paul

Subject: FW: Petition for Rulemakings to Control GHGs, under Section 115, Title VI, Section 111, and
Title Il of the Clean Air Act

ED_001645A_00003010_1_3f71bd10-ddbb-41db-b086-4601b234bbea
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Can you please talk a look and give me any bullets you have by cob today, preferably?

From: Krieger, Jackie

Sent: Thursday, March 07, 2013 11:09 AM

To: Gunning, Paul; Hufford, Drusilla; Harvey, Reid; Craig, Beth

Cc: Dunham, Sarah; Kocchi, Suzanne; Kertcher, Larry; Angel, Stacy; Birnbaum, Rona; Newberg, Cindy;
Donaldson, David

Subject: FW: Petition for Rulemakings to Control GHGs, under Section 115, Title VI, Section 111, and
Title Il of the Clean Air Act

As discussed this morning, here is the file with the NYU petition for EPA to regulate GHGs
under CAA 115, 615, and 111/Title Il. OGC has asked for initial reactions from both OAP and
OAQPS. You (particularly CCD and SPD) should review, and then let's have a brief follow-up
discussion during next Monday’s OAP management meeting (3/11) where we can confirm how
to consolidate our comments, get back to OGC, and other next steps.

From: jaschwartz@gmail.com [mailto:jaschwartz@gmail.com] On Behalf Of Jason Schwartz

Sent: Tuesday, February 19, 2013 10:23 AM

To: Bob Perciasepe; Mccarthy, Regina; Imohiosen, Charles; Goo, Michael; Dale, Sarah; Cristofaro,
Alexander; Mallory, Brenda; Auerbacher, Kevin; schmidt.lori@epa.gov; Siciliano, CarolAnn; Beauvais,
Joel; Dunham, Sarah; Hufford, Drusilla; Grundler, Christopher; Simon, Karl; DePass, Michelle; Smith,
Walker

Cc: Michael A Livermore

Subject: Petition for Rulemakings to Control GHGs, under Section 115, Title VI, Section 111, and Title |i
of the Clean Air Act

Dear Acting Administrator Perciasepe -

The Institute for Policy Integrity submits the attached petition for regulating greenhouse gases
under the Clean Air Act. The petition principally asserts that all the criteria to trigger mandatory
action under Section 115 have been satisfied for greenhouse gases, and further explains how
Section 115 provides for an efficient and comprehensive response to climate change. In the
alternative, the petition asks EPA to issue a public call for information to explore whether the
science supports triggering mandatory regulation under Title VI of the statute, which could also
offer an efficient and comprehensive approach to greenhouse gases. As a third-best option, EPA
could continue developing sector-by-sector regulations under the two statutory authorities it has
already invoked for greenhouse gases--Section 111 and Title II--and so Policy Integrity further
petitions EPA to use those provisions to control emissions from every significant source not yet
regulated.

Policy Integrity looks forward to EPA's response to this petition, and is eager to work with the

ED_001645A_00003010_2_1c4109¢8-510f-4036-b92e-652¢ccf23707a
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agency on crafting the kind of efficient, economy-wide approach to greenhouse gases necessary
to address the dangers of climate change. Please contact us to discuss any of these issues further.

Sincerely,

Jason A Schwartz, Legal Director

Institute for Policy Integrity

New York University School of Law

Wilf Hall, Room 317

139 MacDougal Street, New York, NY 10012
(212) 998-6093

www.policyintegrity.org

Fo!!ow Policy Integrity on Twitter
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To: Kocchi, Suzanne[Kocchi.Suzanne@epa.govl]; Karimjee, Anhar[Karimjee.Anhar@epa.govl;
Irving, Bill[lrving.Bill@epa.govl; Birnbaum, Rona[Birnbaum.Rona@epa.govl; Fawcett,

Allen[Fawcett. Allen@epa.govl; Birgfeld, Erin[Birgfeld.Erin@epa.gov]

Cc: Gunning, Paul[Gunning.Paul@epa.gov]; DeBolt, Gloria][DeBolt.Gloria@epa.gov];, Waltzer,
Suzanne[Waltzer.Suzanne@epa.govl

From: Franklin, Pamela

Sent: Wed 4/17/2013 8:16:49 PM
Subject: RE: Strategic Plan Updates -- Due COB 4/23

NS A A A A B3 lrvem  wnmum | 2P PN
FF b= ged iggi] JIG L VLA
Suzie,

Attached is the strategic plan update with just one text edit (adding in explicitly CCAC on page

2).

I am loathe to ask this question,

Ex. 5 - Deliberative Process

Ex. 5 - Deliberative Process

Thanks,

Pamela

From: Kocchi, Suzanne

Sent: Thursday, April 11, 2013 1:57 PM
To: Karimjee, Anhar; Franklin, Pamela; Irving, Bill; Birnbaum, Rona; Fawcett, Allen; Birgfeld, Erin

Cc: Gunning, Paul; DeBolt, Gloria

Subject: FW: Strategic Plan Updates -- Due COB 4/23

See Ed’s note below. We have to update the text in these docs as appropriate — in particular
GHGRP and GMI are called out on page 2 of the strategic plan. And Anhar the Strategic
Measures spreadsheet has the GHGRP goal.

ED_001645A_00003069_0_0cb323ed-e196-471f-a0fc-f80854406395
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Please send me your edits, NL'T 4/18 (but earlier, if possible) so I can get in one document, have
Paul review and then we can send to Ed by his deadline.

Thanks!

From: Callahan, Ed

Sent: Thursday, April 11, 2013 1:44 PM

To: Craig, Beth; Hufford, Drusilla; Harvey, Reid; Gunning, Paul

Cc: Dunham, Sarah; Krieger, Jackie; Angel, Stacy; Bailey, MarySusan; Kertcher, Larry; Price, Doris;
Kocchi, Suzanne

Subject: Strategic Plan Updates -- Due COB 4/23

Due COB, April 23

As I mentioned in our Management Meeting on March 18, EPA has started the process of
creating its FY 2014-2018 Strategic Plan — a process that will culminate in EPA submitting its
Strategic Plan to Congress along with our FY 2015 President’s Budget in February of 2014.

Attached is the latest request in EPA’s Strategic Planning process — a request to update and
refine our narrative from EPA’s FY 2011-2014 Strategic Plan and to update/add/delete any of
our existing Strategic Measures.

Please read the attached email request, follow the directions, and submit your updates to me by
COB, April 23. I will consolidate your updates into a single document for Sarah’s review.

Thanks

Ed

ED_001645A_00003069_1_16935¢c74-aebd-49ec-8935-d5357ca11995
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From: Walters, Margaret

Sent: Wednesday, April 10, 2013 3:30 PM

To: Haley, Mike; McCubbin, Courtney; Callahan, Ed; Duncan, Anna; Logan, Kia; Whitlow, Jeff; Holt, Kay;
Jones, Mike; Mitchell, Ken

Cc: Kemker, Carol; Gettle, Jeaneanne; Salgado, Omayra; Higgins, Becky; LaRue, Steven

Subject: Response Request by COB 4/24: Next Steps on Strategic Plan

The emphasis for the FY 2014-2018 Strategic Plan update is fine-runing. Y our edits and
comments are due to me by COB Wednesday, 4/24.

We’re being asked to provide updates and/or new information for the following:

1. Goal Overview and Narrative

EEEEN The narrative from the FY 11-14 Plan is attached with requests for updates. Please
use redline/strikeout.

2. Strategic Measures Updates

U Our Strategic Measures are attached with OCFO comments for consideration only.
Use third column for redline/strikeout edits/updates.

3. Program Evaluation Template Submissions

Use Template 1 for Past Evaluations and Template 2 for Planned Evaluations.
Include IG and GAO “Evaluations” if they pertain to the Plan. Ignore “applied research” for now
since we don’t have a definition.

Once I get your submissions, I’ll pull the pieces together and share back out to the Offices and
the Lead Region before I ask the DAA for her review.

Also attached is OAR’s guidance on developing the Strategic Plan.

Thanks in advance.

ED_001645A_00003069_2_da8c96b4-97c6-4781-b82e-f8da8ab3b61c
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If you have any questions, please let me know.

Margaret

OCFO Memos etc. related to Strategic Plan and all things performance can be found at:
http://intranet.epa.gov/fmdvally/perform/perform mgmt.htm

Margaret Walters, OAR Planning and State Grants Liaison
Office of Air and Radiation - U.S. Environmental Protection Agency
1200 Pennsylvania Ave NW | Washington, DC 20460-0001

202-564-4107 | walters. margaret(@epa.gov
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To: Irving, Bill[lrving.Bill@epa.gov]

From: EAS.System@epamail.epa.gov

Sent: Tue 6/18/2013 3:48:04 PM

Subject: EAS Document Notification: For your approval--Requisition: PR-OAR-13-01272

Requisition: PR-OAR-13-01272 is ready for your approval in EAS.

Description: The purpose of this memorandum is to request a technical and cost proposal from each
contractor for the tasks outlined in the attached Statement of Work (SOW) entitled Greenhouse Gas
inventory and Analyses for Selected Agricultural and LULUCF Categories which outlines contractor
support for developing greenhouse gas flux estimates for Rice, Agricultural Residue Burning, Soil Liming
and Urea Application, and assist with developing the associated text and documentation for estimates of
nitrous oxide emissions from Agricultural Soil Management, including soil nitrous oxide emissions from
Settlements and Forestlands, soil carbon flux from Croplands and Grasslands and the section on
Representation of the US Land Base for the Inventory of US Greenhouse Gas Emissions and Sinks: 1990-
2012; and quick turnaround assignments related to work on the greenhouse gas flux categories listed
above.

New Competetive Task Order Request for "Greenhouse Gas Inventory and Analyses for Selected
Agricultural and LULUCF Categories" under EPA Contract EP-BPA-12-H-0021/22 ($39,630 IGCE)
Owner: Tom Wirth

Requisitioner: Tom Wirth

Site: OAR/OAP

Issuing Office: HPOD

ED_001645A_00003066_0_0a1ba740-034d-448c-be27-9d1abc0939b7
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To:
From:
Sent:
Subject:

Bill,

Production Set #2

Irving, Bill{lrving.Bill@epa.gov]
Wirth, Tom

Thur 11/14/2013 8:47:26 PM
RE: Table 4(IV)

Ex. 5 - Deliberative Process

Does that help, or did | just make it more confusing while also bringing up a bunch of new issues?

Tom Wirth

US Environmental Protection Agency
Climate Change Divison

Tel: 202 343-9313
Mobile: 703 399-1594

Wirth.tom@epa.gov

----- Original Message-----
From: Irving, Bill

Sent: Thursday, November 14, 2013 1:49 PM

To: Wirth, Tom
Subject: Table 4(1V)

Tom

Can you provide additional context on your comment about breaking emissions out by land-use type? Is
it something we need for indirects? Can we do it in the NIR?

ED_001645A_00003124_0_ea83bb48-ddc4-4b7b-98b6-365b508d9bce
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To: Cindy NewbergE Ex. 6 - Personal Privacy i Newberg, Cindy[Newberg.Cindy@epa.gov]
From: Marianne Hawker '
Sent: Mon 11/4/2013 12:46:16 PM

Subject: File needed

DRAFT SNAP Status 102413-dsg mas RL ¢cn.docx

Hi Cindy
Attached is the file you needed.

Marianne
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To: Newberg, Cindy[Newberg.Cindy@epa.gov]

From: Thompson, John E

Sent: Thur 10/31/2013 7:05:58 PM

Subject: FW: For EO 12866/13563 Review -- Protection of Stratospheric Ozone: Adjustments to the
Allowance System for Controlling HCFC Production, Import, and Export for 2015-2019

EPA response to Interagency Comments under EQ12866 13563HCFC Allocation rule 10 24 13.docx

From: Frey, Nathan J.: Ex. 6 - Personal Privacy

Sent: Thursday, October 31, 2013 3:05 PM

To: San Martini, Federico M; Thompson, John E; "gc-71energyregs@hqg.doe.gov' (gc-
71energyregs@hq.doe.gov)'; 'elizabeth kohl@hg.doe.goVv'; 'felix.mestey@navy.mil’;
"Rostker, David J."' (David.Rostker@sba.gov)'; 'Kymn, Christine J.

(Christine. Kymn@sba.gov)'

Subject: RE: For EO 12866/13563 Review -- Protection of Stratospheric Ozone:
Adjustments to the Allowance System for Controlling HCFC Production, Import, and
Export for 2015-2019

Attached please find EPA responses to interagency comments. Please let me know by COB
Monday, November 4% if there are any outstanding issues that your agency would like to
discuss with EPA.

Thanks and please let me know if you have any questions.

From: Frey, Nathan J.

Sent: Thursday, August 29, 2013 5:45 PM

To: 'San Martini, Federico M'; Thompson, John E (OES) (ThompsonJE2@state.gov);
'gc-71energyregs@hq.doe.gov' (gc-7 1energyregs@ha.doe.qgov);
'elizabeth.kohl@hq.doe.gov'; 'felix. mestey@navy.mil'; 'Rostker, David J.'
(David.Rostker@sba.gov); Kymn, Christine J. (Christine. Kymn@sba.gov)

Subject: For EO 12866/13563 Review -- Protection of Stratospheric Ozone:
Adjustments to the Allowance System for Controlling HCFC Production, Import, and
Export for 2015-2019

Attached for your review and comment please find the EPA proposed rule entitled,
Protection of Stratospheric Ozone: Adjustments to the Allowance System for Controlling

ED_001645A_00004066_0_4ed4a76a7-a1dc-4310-828c-9fa7de529bb6
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HCFC Production, Import and Export for 2015-2019.

SUMMARY: EPA is seeking comment on options for adjusting the allowance system
...... confrollina lJ.S_consumbption_and nroduction_of hvdrachlorofiuarocarhons (HCECs). .

Ex. 5 - Deliberative Process

Reminder: Under the governing EOs, these documents are provided for review by
Federal executive branch agencies only, and should not be distributed further. Please
also recall the docketing requirements under the Clean Air Act. I'm happy to provide
guidance if anyone has questions about the EOs 12866 and 13563 process.

Please provide any comments on the rule by COB Friday, September 13%.

If you need more time or have any questions, please let me know.

Nathan Frey

ED_001645A_00004066_1_ae73f0c9-d253-4da4-81e0-0f3c9a8a3e47
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Office of Information and Regulatory Affairs

Ex. 6 - Personal Privacy

ED_001645A_00004066_2_d88a1320-569e-43fe-bbf1-7295829c1acf
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From: Maranion, Bella
Location: call
Importance: Normal

Subject: Discuss initial OGC SCR rule comments and response to Diane
Start Date/Time: Tue 12/17/2013 1:00:00 PM

End Date/Time: Tue 12/17/2013 1:30:00 PM

some initial comments: draft SNAP Status Change proposed rule

Cindy,
I'm reviewing the comments from Diane and Jan now, but wanted to carve out some time with
you to discuss and see how you'd like to proceed with OGC.

Thanks,

Bella

From: McConkey, Diane

Sent: Monday, December 16, 2013 4:27 PM

To: Maranion, Bella; Tierney, Jan

Cc: Newberg, Cindy; Sheppard, Margaret

Subject: some initial comments: draft SNAP Status Change proposed rule

Attachments: DRAFT_SNAP_Status_Change_Rule_112613_CLEAN
jmt_dem.page.60.docx

Hi Bella,

Here are initial line-by-line OGC comments on the Status Change rule. Please
consider these together with the more general comments we provided earlier.

Ex. 5 - Deliberative Process

Is someone working on a SBREFA screening analysis for this rule? | thought |
had heard that mentioned.

We both had significant comments on the HCFC section. | suggest we talk about
that section before you do any extensive revisions.

ED_001645A_00004051_0_b7f35bf0-6909-4bch-a054-e0b9b1cb9ctb
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Ex. 5 - Deliberative Process

Thanks,

Diane

From: Maranion, Bella

Sent: Tuesday, November 26, 2013 4:51 PM

To: Tierney, Jan; McConkey, Diane

Cc: Newberg, Cindy; Sheppard, Margaret

Subject: Review of abstract and draft SNAP Status Change proposed rule

Dear Jan and Diane,

First, | wanted to ask for your quick review of the draft abstract language, below, which
we intend to use in ADP Tracker for the SNAP proposed rule to change the status of
alternatives previously found acceptable in specific end-uses in various sectors:

Ex. 5 - Deliberative Process

Please let me know by COB Monday December 2 if you have any concerns with the
above draft text so we can complete our rule entry in ADP Tracker.

ED_001645A_00004051_1_be9d191e-5311-4519-8c0c-a0d2bab4e6hb8
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For your additional review, please find attached the draft proposed rule. In some cases,
we are writing restrictions to the use of certain substitutes and, in other cases, we are
finding the substitutes unacceptable. The rule would also propose to change the status
of certain HCFCs consistent with the §605(a) rule. In this draft, please note the
following:

We continue to work through a few additional decisions, particularly in commercial
refrigeration and retrofit options, and we tried to flag these for you.

Comments are included where the context may be useful for OGC; we've also
highlighted in the comment boxes some issues for which we are seeking specific OGC
advice.

We generally indicated in the document where additional work is continuing so
that language may be included in the next draft.

| would appreciate if you could get me your comments on this draft by COB, Monday,
December 16.

Thanks very much for your assistance,

Bella

Bella A. Maranion

Alternatives & Emissions Reduction Branch
Stratospheric Protection Division (M/C 6205J)

Office of Air & Radiation, Office of Atmospheric Programs
Washington, DC

Office: +1 202 343 9749

Cell: +1 202 257-7922

mailto:maranion.bella@epa.qgov
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To: Maranion, Bella[Maranion.Bella@epa.gov]; Landolfi, Robert[Landolfi. Robert@epa.gov]
Cc: Sheppard, Margaret[Sheppard.Margaret@epa.gov}; Newberg,
Cindy[Newberg.Cindy@epa.govj}

From: Godwin, Dave

Sent: Sat 9/28/2013 2:42:17 AM
Subject: RE: DRAFT SNAP Status Change Rule
DRAFT SNAP_ Status 091913-dsg.docx

Thanks, I'm relinquishing the pen! Added several pages mainly in the commercial refrigeration
section reflecting what I think we decided upon last week.

I know Rob has been reviewing in parallel but hopefully our comments don’t overlap (I don’t
think I added any new edits or comments to the science section).

Two main points that I think we still need to discuss

Ex. 5 - Deliberative Process

From: Maranion, Bella

Sent: Tuesday, September 24, 2013 12:50 PM
To: Godwin, Dave; Landolfi, Robert

Cc: Sheppard, Margaret; Newberg, Cindy
Subject: FW: DRAFT SNAP Status Change Rule

Dave — please find the last version of the marked up draft rule which I sent out last week before
our meeting, so doesn’t yet reflect that discussion. So I have you holding the pen on the draft
version for now.

Margaret — you can take a look but maybe wait to get Dave’s changes to add yours so we can
keep version control.

Rob — FYT the science discussion that needs work starts at the bottom of page 13 through page

ED_001645A_00004068_0_520672a0-0a12-44ba-8f68-09bdf9e91434
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15. I thought having the draft rule context would be helpful to your work on this section. I
suggest that you re-draft this section on a separate track/document and we can drop into the next
revised draft of this rule at some point, just to help with version control.

Thanks,

Bella

From: Maranion, Belia

Sent: Thursday, September 19, 2013 9:42 AM
To: Newberg, Cindy

Cc: Godwin, Dave; Sheppard, Margaret
Subject: DRAFT SNAP Status Change Rule

Cindy,
Please find attached the latest draft of the Status Change rule with Dave’s and Margaret’s edits
and comments. This will need your review and further discussion. I thought that at our meeting

today, we could highlight and discuss some of the key questions/issues in the sectors, as well as
overall status.

For the overall discussion, I am also attaching the update that Dave presented at T6 last week,
plus the rules timeline table that we’ve reviewed previously in T6.

Thanks,

Bella

ED_001645A_00004068_1_1eadfb34-80e8-43ac-890b-ff40983c8ch8
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To: Newberg, Cindy[Newberg.Cindy@epa.gov]
Cc: Maranion, Bella[Maranion.Bella@epa.gov}]
From: Horwitz, Paul

Sent: Wed 5/22/2013 10:41:54 AM
Subject: Delist framing document
delist framing-pauld.doc

Hi Cindy and Bella — attached are some more thoughts on the preamble. I hope some of the
language or ideas are useful.

Paul

From: Newberg, Cindy

Sent: Tuesday, May 21, 2013 1:01 PM

To: Fiffer, Melissa; Horwitz, Paul; Sheppard, Margaret
Subject: RE: Mtg today on TSCA early stages on nPB

Thanks Melissa. A quick read out will be helpful, and think of it as a leg up (!) on the Bird-Dog
request I am planning to send out later today.

Cindy Newberg

+1 202 343 9729

From: Fiffer, Melissa

Sent: Tuesday, May 21, 2013 11:57 AM

To: Newberg, Cindy; Horwitz, Paul; Sheppard, Margaret
Subject: Mtg today on TSCA early stages on nPB

Update: OCSPP has asked me to attend an internal, staff-level meeting this afternoon at EPA
East with their hazard and exposure staff who will be initiating the nPB look-back evaluation.

ED_001645A_00004074_0_d457d0a1-a464-4f41-bcfa-f42b4809bae
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They want me to provide an overview of what we’ve done under SNAP — I'll just work from the
docs we all reviewed a few months ago, including the reg history document. I understand that
they also have someone speaking about work being done on dry cleaning alternatives.

I’ll let you know what I learn.

Thanks,

Melissa

Melissa Fiffer

Stratospheric Protection Division

U.S. Environmental Protection Agency
Office: (202) 343-9464

Mobile: (202) 500-3531

Fiffer.Melissa@epa.gov

From: Fiffer, Melissa

Sent: Tuesday, May 14, 2013 2:13 PM

To: Sheppard, Margaret; Newberg, Cindy; Horwitz, Paul
Subject: RE: TSCA early stages on nPB

P.S. - I was able to glean some more details about the TSCA review process for nPB. Their
intent is to prepare focused risk assessments on 1-2 end uses of nPB (likely including dry
cleaning and adhesives or acrosols) and put it out for public comment in summer 2014. To
develop the documents they will run a workgroup including other EPA offices as well as
representatives from NIOSH and OSHA.. T asked to be added to the workgroup invite.

Thanks,

ED_001645A_00004074_1_846520cf-228f-4a3f-a06a-5f22eaa3d09d
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Melissa

Melissa Fiffer

Stratospheric Protection Division

U.S. Environmental Protection Agency
Office: (202) 343-9464

Mobile: (202) 500-3531

Fiffer. Melissa@epa.gov

From: Fiffer, Melissa

Sent: Tuesday, May 14, 2013 10:46 AM

To: Sheppard, Margaret; Newberg, Cindy; Horwitz, Paul
Subject: TSCA early stages on nPB

Hi folks,

Just wanted to let you know that I received a call this morning from Sharon Oxendine in the
TSCA office, Risk Assessment Division, Existing Chemicals Assessment Branch. She has asked
me to send over information on how the SNAP program evaluated each of the nPB end uses (i.c.,
info from our risk screens that supported our proposed/final rules). They are having a
preliminary internal TSCA meeting tomorrow to get folks up to speed. This is part of the look-
back process we saw an announcement about on March 27 —

TSCA included nPB in an announcement of 7 chemicals it will conduct a risk assessment on in 2013:

http:/lyosemite . epa.gov/opa/admpress nsflbd4379a92ceceeac8525735900400¢27/c6be79994¢31d08785257b3b0054e2fal

Thanks,

Melissa

ED_001645A_00004074_2_fb0fb179-d344-44da-82c2-7e4fe0eb2b27
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*internal and deliberative — do not cite or quote™

Melissa Fiffer

Stratospheric Protection Division

U.S. Environmental Protection Agency
Office: (202) 343-9464

Mobile: (202) 500-3531

Fiffer. Melissa@epa.gov
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To: Newberg, Cindy[Newberg.Cindy@epa.gov]
From: Maranion, Bella

Sent: Thur 4/18/2013 3:16:52 PM

Subject: RE: next draft

delist framing-rev2-BM.docx

Cindy,

Thanks for this. I think the general background is all there - reviewed primarily to see if the flow of
background info and context made sense. Please find attached my comments/edits and happy to discuss
more.

Thanks,

Bella

From: Newberg, Cindy

Sent: Thursday, April 18, 2013 8:48 AM
To: Maranion, Bella

Subject: next draft

Okay, see what you think. Still rough but maybe all the general background is there — sorta.

Cindy Newberg, Chief

Alternatives and Emissions Reduction Branch
Office of Atmospheric Programs

Office of Air and Radiation

U.S. Environmental Protection Agency

+1 202 343 9729

ED_001645A_00004087_0_6cec5322-8d08-4f80-9009-5330eb 10bb50
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To: Godwin, Dave[Godwin.Dave@epa.gov}
Cc: Newberg, Cindy[Newberg.Cindy@epa.gov]
From: Sheppard, Margaret

Sent: Tue 8/6/2013 10:26:44 PM

Subject: detailed comments on drafty delisting rule
delist framing-Aug 6 ms comm.docx

Dave,

Himn nacoinmea Am ey Aatailad Anrmamaanie An dlha Aalictinas rmiila o~ $had ~ Anm etk otariad i A Arilea AAanma
FHTT Padooiily Ul HTY UCialicU VUITHHTHIW Ul UIT UCHSUHY TUIT JU tiat YUU Lall Tt stalticu wlICIH yuu 1© Uulic
with the flammable refrigerants rule. (How's that going?

Cindy,

Ex. 5 - Deliberative Process

You've put together a lot of great ideas and have the basic framing in place. Thank you for your hard work
on this!

Margaret Sheppard

Environmental Scientist

Significant New Alternatives Policy (SNAP) Program

US EPA/Stratospheric Protection Division

Tel. 202-343-9163

Fax 202-343-2338

Email sheppard.margaret@epa.gov
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To: Newberg, Cindy[Newberg.Cindy@epa.gov]
From: Maranion, Bella

Sent: Wed 4/17/2013 3:01:06 AM

Subject: RE: very rough draft

delist framing-BM.docx

My very rough initial edits — hope these are helpful. I think the overall concepts to frame the rule
are all in there so nice start!

Bella

From: Newberg, Cindy

Sent: Tuesday, April 16, 2013 3:56 PM
To: Maranion, Bella

Subject: very rough draft

Cindy Newberg, Chief

Alternatives and Emissions Reduction Branch
Office of Atmospheric Programs

Office of Air and Radiation

U.S. Environmental Protection Agency

+1 202 343 9729
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To: thompsonje2@state.gov[thompsonje2@state.gov]; Newberg, Cindy[Newberg.Cindy@epa.gov]
Cc: Todd Stern (sterntd@state.gov)[sterntd@state.gov]; Reifsnyder, Daniel A
(OES)[ReifsnyderDA@state.gov]; Schmidt, Jake[jschmidt@nrdc.org]; Lin, Alvin[alin@nrdc-china.org]
From: Doniger, David

Sent: Tue 7/9/2013 9:40:36 PM

Subject: HFCs in China -- Research by HU Jiamin from Peking U.
HU Jianxin F-Gases Management in China.pdf

Peking Univ F-Gas Study 2013.pdf

Attached are slides and a paper on HFC reduction options in China, by HU Jiamin, professor at
Peking U., who has long advised China’s MEP on Montreal Protocol issues, and sometimes been
on the TEAP and on their delegation, I believe.

The paper is a thoughtful effort to project BAU HFC growth, assess alternatives focusing on two
key areas (mobile and room air conditioning) plus HFC-23 destruction, and examine the
economics. (The slides get to HFCs starting on slide 24.) Though funded by an outside source,
the Energy Foundation’s China branch, it has been written to serve an internal debate on policy
options.

You can see the beginnings of a position on how much credit they should get in the future
climate agreement if they agree to a Montreal Protocol phase-down. Gotta watch out for how
BAU is calculated.

The paper also has the beginnings of an incremental cost analysis aimed at the Multilateral Fund
and GEF.

David D. Doniger

Policy Director, Climate and Clean Air Program
Natural Resources Defense Council

1152 15th Street, NW, Suite 300

Washington, DC 20005
Phone: (202) 289-2403

Cell: (202) 321-3435

Fax: (202) 289-1060
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ddoniger@nrdc.org
on the web at www.nrde.org

read my blog: http://switchboard.nrdc.org/blogs/ddoniger/
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To: Tierney, Jan[tierney.jan@epa.gov]; McConkey, Diane[Mcconkey.Diane@epa.gov]
Cc: Newberg, Cindy[Newberg.Cindy@epa.govl; Sheppard,
Margaret[Sheppard.Margaret@epa.gov}

From: Maranion, Bella

Sent: Tue 11/26/2013 9:50:54 PM
Subject: Review of abstract and draft SNAP Status Change proposed rule
DRAFT SNAP_ Status Change Rule 112613 CLEAN.docx

Dear Jan and Diane,

First, I wanted to ask for your quick review of the draft abstract language, below, which we
intend to use in ADP Tracker for the SNAP proposed rule to change the status of alternatives
previously found acceptable in specific end-uses in various sectors:

Ex. 5 - Deliberative Process

Please let me know by COB Monday December 2 if you have any concerns with the above
draft text so we can complete our rule entry in ADP Tracker.

For your additional review, please find attached the draft proposed rule. In some cases, we are

Ex. 5 - Deliberative Process

ED_001645A_00004114_0_8a135ca1-c26d-49cc-9a09-d6420bcec04e
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I would appreciate if you could get me your comments on this draft by COB, Monday,
December 16.

Thanks very much for your assistance,

Bella

Bella A. Maranion

Alternatives & Emissions Reduction Branch

Stratospheric Protection Division (M/C 62057J)

Office of Air & Radiation, Office of Atmospheric Programs
Washington, DC

Office: +1 202 343 9749

Cell: +1 202 257-7922

mailto:maranion bella@epa.gov

ED_001645A_00004114_1_f3tf5790d-bca7-409f-afa3-65cb4ec7e24f
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To: Maranion, Bella[Maranion.Bella@epa.gov}]

Cc: Fiffer, Melissa[Fiffer.Melissa@epa.govl; Rim, Elisa[Rim.Elisa@epa.gov]; Arling,
JeremylArling.Jeremy@epa.govl; Sheppard, Margaret[Sheppard.Margaret@epa.gov}; VonDemHagen,
Rebecca[VonDemHagen.Rebecca@epa.govl; Landolfi, Robert[Landolfi.Robert@epa.gov]; Hamlin,
Sally[Hamlin.Sally@epa.gov]; Godwin, Dave[Godwin.Dave@epa.gov]

From: Newberg, Cindy

Sent: Sun 11/24/2013 9:23:38 PM

Subject: Re: Review revised draft Status Change Rule

P AET R IATY Odmdoiem A 43042 1 ETARD mom sl
LATRAAT | wldiNAAT  DLALUS 4w [ bl L AN Wl UL A

Thanks to everyone for all the work pulling this together. | went through the whole package
again and | think it's in good shape(!) and can go to OGC for a first read recognizing that we still
have a great deal of work to do over the next few weeks. Bella, | put in few redline/strikeout and
addressed some of the comments. Also, | would like to chat with you about what you're putting
in the cover note. | think this needs to go to Jan and Diane -- but probably not Sonja and Melina.
| assume Diane will add them in if she thinks they need review it.

Ex. 5 - Deliberative Process

From: Maranion, Bella

Sent: Sunday, November 24, 2013 12:59:43 AM

To: Newberg, Cindy

Cc: Fiffer, Melissa; Rim, Elisa; Arling, Jeremy; Sheppard, Margaret; VonDemHagen, Rebecca; Landolfi,
Robert; Hamlin, Sally; Godwin, Dave

Subject: RE: Review revised draft Status Change Rule

Cindy,
Tag! Here’s the CLEAN revised draft version of the rule for your review. We kept some
comments in to help provide the context for changes and where there is an issue or question that

still needs to resolved/discussed, and we’ll need to decide which comments remain in the version
for OGC.

Thanks,

Bella

ED_001645A_00004116_0_56801a2a-063d-42¢c5-b541-492e2ad5¢cd99



EPA-HQ-2018-003151 Production Set #2

From: Godwin, Dave

Sent: Friday, November 22, 2013 10:29 PM

To: Maranion, Beiia

Cc: Fiffer, Melissa; Rim, Elisa; Arling, Jeremy; Newberg, Cindy; Sheppard, Margaret; VonDemHagen,
Rebecca; Landolfi, Robert; Hamlin, Sally

Subject: RE: Review revised draft Status Change Rule

Bella, I forgot to give you the official pen before you left.

Here are my edits that we discussed. I hope I copied our table of proposals and fall-backs
correctly. |

Ex. 5 - Deliberative Process

il

From: Maranion, Bella

Sent: Tuesday, November 19, 2013 5:31 PM

To: Newberg, Cindy; Sheppard, Margaret; Godwin, Dave; VonDemHagen, Rebecca; Landolfi, Robert;
Hamilin, Sally

Cc: Fiffer, Melissa; Rim, Elisa; Arling, Jeremy

Subject: Review revised draft Status Change Rule

Importance: High

Dear Status Change Rule Team,

Please find attached the latest draft of the rule (thanks again to Dave and Margaret for further
review and revisions). PLEASE DO NOT EDIT THIS DRAFT. It would be helpful if you could
review this draft so we can go through and discuss edits, comments, outstanding questions in our
meeting tomorrow.

ED_001645A_00004116_1_01de2845-72d3-4353-9286-7c9f37a9c4tb
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Margaret also helpfully provided a list of some of her questions which I’ve also attached for your
information. She highlighted some of her bigger questions as below:

Ex. 5 - Deliberative Process

Look forward to going through this with you tomorrow.

Thanks,

Bella

ED_001645A_00004116_2_6602adaa-c998-4601-956b-6e7b70e8ff26
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HFC Management in China:
Challenges & Opportunities

Jianxin Hu

College of Environmental Sciences & Engineering, PKU
e 20OVNIK June 20, 2013

ED_001645A_00004106_00_7c70a078-4a7a-4c62-8b44-2293a1aa069f
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ain ODS consumption in China
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Overall benefits for 2010

NMP87 Offsets Net value
-Baseline

Ozone depletion HFCs
GWP-weighted

emissions 13.3-16.7 2.7-3.3 0.9 9.7-12.5
(GtCO,-eqlyr)

Radiative forcing 0.28-0.33 0.06 0.02 0.20-0.25
(W/m?)

« Kyoto target 2008-2012: ~2 GtCO,-eq/yr

Velders, The importance of the Montreal Protocol in protecting climate, PNAS

ED_001645A_00004106_02_6931109a-7133-4c42-9893-c4b0358b8001
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Benefits calculation

ED_001645A_00004106_03_38210e1f-400a-4433-9c00-893bc67623d1
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Benefit for climate (CFCs only)

w5745 (BT CO2eq) ®

s AR (97 CO2eq) (offset) O3 offset ANZiidE (A CO2eq)
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Co-benefits

ED_001645A_00004106_05_898c70a2-62ec-4810-ae5e-3ad81ccdaeds
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MLF support for CFC/Halon
Phaseout (price in 2012)
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Replenishment of MLF (2012 price
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Promoting China’s environment protection

e China’s environment protection started relatively
late.

* Montreal Protocol introduced some advanced
technology, regulations, and management tool
which enable China to improve environmental

‘law system, enhance management level and
promoting the environmental scientific
technology development in the process of
implementing international convention

45A_00004106_08_69b51f5f-d08b-4438-942e-8c2380f44a51
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Country Program and its coordination

mechanism

e Chinese government ratified Country Program

for phasing out ODS in China in

1993. This 1s

the first national plan in developing countries,
based on which Chinese government established
the governmental coordination mechanism and

launching the phasing out step wic

 All other environmental treats ado;
approach such as UNFCCC, POPs
biodiversity in China.

cly.

oted the same
and

"~ ED_001645A_00004106_09 da3cb7d0-f0a5
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Establishment of laws and regulations

* China revised and published the Law of
Prevention and Control of Atmospheric
Pollution 1n 2000, which for the first time
included two articles about ozone protection.
Based on international laws and Atmospheric law,
the State Council published the ODS _
Management Regulations in 2010.

e First life cycle management on chemicals in
China |

"~ ED_001645A_00004106_10_b76
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Institutional innovation

e China had established ODS Tradable production quota
system 1n 1997 and ODS import and export management
system 1n 1999 as its early introduced management
systems of chemical pollutants, which are still in use after
the Administrative Permission Law published 1n 2004.
Lessons for SO2, CO2 and other trading policies, and
~other chemical management |

"~ ED_001645A_00004106_11_ebb97b25-56b-4143-b168-5390a40055e4
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Organization capacity enhancement

* In order to implement ozone layer protection, China set up
national ozone layer protection leading crew, Ozone protection
Multilateral Fund project management Office, Task force in
charge of implementing corresponding industry plans and
umbrella projects, local EPAs, local industry department in
charge and industry associations.

* In the past 20 years, over thousands of officials, technicians and
“individuals from enterprises participated the investigations and
trainings held by international society, offering valuable chances
to learn environmental protection experience from mméEowa
countries and use it to serve our own career.

_m.Uloo 1645A_00004106_12_bc4f3411-0253-489d-b13d-0d11ff0c61ac
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Local capacity enhancement

 Using the Multilateral Fund, China promoted the ozone
layer protection capacity enhancement program 1n all
provinces, improving local capacity as well as educating
the public about on ozone layer protection.

» Better available information to public

_m.UlooAmbm\Plooooﬁ 06_13_2bccbf10-f496-4a01-8163-b0208734d306
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Promoting China’s international status

(diplomacy)

* China finished the country plan for ODS phasing out, China
firstly phase out ODS using the sector mechanism which
enabled us to finish the phasing out of CFCs and halogens two
years before the convention, China finished 60% (ODP term)
the phasing out task of all the developing countries,

* 1n 2004, China firstly researched the phasing out strategy of
"HCEFCs and played a leading role in the accelerated phasing
~out negotiation in 2007 (quoted from Canadian Minister of

Environment).

" ED_001645A_00004106_14_0be7044a-3ab5-40b6-8033-5i6098412¢c7
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Incremental cost and alternatives

» Under the support of multilateral fund, China
improved technology of the relative industry.

* All the native enterprises manufacturing
refrigerators received multilateral fund, so
for the time being they all adopt the

‘environmental friendly HC technology in
producing, by the way, China is the biggest
refrigerator manufacturing country.

"~ ED_001645A_00004106_15 96
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One of most important achievements
-----Successful mechanism for ODS phaseout
could benefit on phaseout of HCFCs and HFCs

ED_001645A_00004106_16_fb00b677-a834-4a12-8330-d8dc680627¢1
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HCFC STORY 2004-2013
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Consumption of CFCs/HCFCs/HFCs
Mt CO2eq) (PKU report 2002)
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Study on the Strategy for the Long
TermManagenment of HCFCs in China

College of Enwvironmental Sciences, Peking University

CPRREHA3YTAS/A14
funded under the Germisilateral contribution
to the Multilaterdiund of the Montrea Protocol

Submitted to the

51 Meeting of the BxecuivEonittee of the Mutilateral Fund
8" February 2007
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ccelerated phaseout of HCFCs
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Historic and projected consumption
HCFCs

Sub-total HCFC-22 HCFC-141b  ==—=HCFC-142b
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WHAT IS NEXT FOR CHINA?

ED_001645A_00004106_22_4ab3e162-3ebf-4099-9608-fdab5ac88368
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Objective

* The overall objective of this project is to
‘provide scenario analysis for HFCs
emission control, based on scenario
analysis.

— 2012 The Energy Foundation project
Beijing Office

" ED_001645A_00004106_23_d53506¢-d0d3-43¢2-90¢8-9d5745768077
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Obama, Xi agree to cooperate on
phasing down HFC usage

You are here: Home / Top News / U.S. News / Obama, X agree o cooperate on phasing down HFC usage

U.S. News
Obama, Xi agree to cooperate on phasing down HFC
usage

Share o Tweet IR

Pubtished: June 8, 2013 at 3:58 PM

LOS ANGELES, June 8 (UPI) -- President

Barack Obama and Chinese President Xi Jinping US-CHINA
have agreed on a plan to cut "consumption and 2022
production of hydrefluorocarbons,” the White

House said. Most Popular

1. Ex-Journey singer Steve Perry undergoes
cancer surgary

In an announcement issued as the two leaders met
in California, the White House said the two leaders
"have agree on an important new step to confront
global climate change."

2. Oklahoma tornado swrvivor, 5, killed by dog

2. Netherlands UFQ spotted, photo 'not faked'

"For the first time, the United States and China will A g _
work together and with other countries to use the | 4. Shia LaBeouf issued warning in 2008 about
expertise and institutions of the Montreal Protocol to phase down the consumption and production of NSA implications

hvdraoflunrocarhons (HECsY. amnna onther forms of multilateral enonaration”

ED_001645A_00004106_24_ecd37c88-9e84-4043-87fc-bb66735ac59%e
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Main applications of HFCs in China

HF(G-134a HFG125&HFCG32 | HFG2451a HFCG152a HF(G227¢ea
Automotive air | Residential air Foaming | Refrigerant in fire
conditioning conditioner refrigerant | agent refrigeration extinguishng
refrigerant equipment agent
Refrigerant in Refrigerant in Solvent Foamingagent
refrigeration refrigeration equipment
equipment
Medical aerosol
Others (foaming) others

m.UlooA 645A_00004106_25_506458f7-6934-43e0-aeba-fd78e03fbbae
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Contents
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Sales distribution
metric tons in 20

HFC-227ea  HFC-236fa HFC-245fa
4% 0% 1%

HFC-143a
5%

_m.Uloo 1645A_00004106_27_aeabacef-b237-49de-8191-6fcce00e1653
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Sales distribution (by GWP)

HFC-236fa HFC-245fa

HFC-227ea 1% 1%
7%

HFC-152a
0%
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Factor of product export

* Consumption does not mean emission in
China

— Such as HFC-410A consumption by room air
condition (~35% export)

— China export 1/3 of the RAC, HFC-410A for
US, EU, Japan and other developed countries

._:dﬂmoﬁ_I_uoswn_mmmﬁ:mg@@mmﬁmocﬁomoﬁ
HFCs domestic .

" ED_001645A_00004106_29_0096¢77b-226b-
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How will HFCs go?

* In 2010, automobile production/sales
reached 18 million;

* In 2010, room air-condition production is
close to 100 million (the largest
consumption sector of HCFCs in China)

* They are the two bigger sectors related to
HFCs (already)

ED_001645A_00004106_30_623dfa8c-4e6a-49e8-b66b-6121db487ic6
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Industry and commercial sector

« >50,000 tonnes of HCFCs + HFCs In
2010 ( ~80% of HCFCs)

 Alternatives??

ED_001645A_00004106_31_bfd56af5-2662-438b-a708-66d37d18adb1
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Case study

ED._001645A 00004106 32 a920415d-3d79-4390-862b-f0c06e685d12
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Main works

 the baseline scenario and control
scenarios

— established model based on emissions of
HFCs

 Alternative technologies for MAC and RAC

» Conduct scenario analysis to carry out
reduction potential of GHGs

" ED_001645A_00004106_33_f9291eda-769a-4119-9398-0499896473bc
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Alternatives for MAC and RAC

« HFC-134a
— HFC-152a
— HFC-1234yf
- CO2
« HFC-410A
- —HC-290 (propane)
— HFC-32 (difluoromethane).

_mUIOOA mb.,m>|ooooﬁ 06_34_abb9d3d7-8c0e-41df-8echb-16b6de025a43
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Production of Total Mobiles and
obiles with MAC in China
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MAC sector

» The study selected three indicators of

'GDP, population and disposable income of
urban residents, and other factors

e

affecting the demand for autos.

'ED_001645A_00004106_36_01135dbc-8b2f-45fc-855f-ce460f375fdc
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Auto demand and GDP correlation analysis
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car ownership in different countries and regions
comparing to GDP per capita (US$)
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Forecast demands of vehicles in China
for 2015-2050
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Servicing will play more important role

ED_001645A_00004106_40_e62a940d-65f1-41d8-b34a-7c7cdb9724ee
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Emissions from MAC sector

ED_001645A_00004106_41_753aaefc-c6af-407b-a297-c81ab87d83ec
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Uncertainty of emissions and
comparison with reported estimates

AR

Uncertainty of
mense TH1S StUAY
¢ ECDGAR
Huet al, 201
W Yokouchiet al, 2006
Stohl et al,, 2009
@ Stohletal, 2010

S
>

O Kimetal, 2010
¢ Llietal, 2011
Fang et al,, 2012

.
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Comparison between emissions of bottom-
up method and Euler model

Underestimation

Overestimation

ED_001645A_00004106_43_24a8f6ec-83ec-41f2-9fb0-75f7a28340fb
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Design of controlling scenarios

Control information source
controlling Begin in 2016 and finish in 2020, According to the reduction target of
scenario A | linearly within 2016 -2020 China in 2020. HFC -134a is one of
(S-A) controlling gas. It is the most extreme
sttuation.
Using HFO -1234yf as alternative Assumption, according to the developed
countries.
Using HFC -152a as alternative Assumption, partial alternative have
simtlar GWP
controlling Begin in 2021 and finish in 2030, 10 years later than EU F -gas regulation
scenario B | linearly within 2021 -2030
(S-B)
Using HFO -1234vyf as alternative Assumption, according to the developed
cou ntries.
Using HFC -152a as s alternative Assumption, partial alternative have
similar GWP
controlling Begin in 2018 and finish in 2034, MP abatement proposed by the North
scenario C | linearly within 2018 -2034 A merica countries for developing
(S-C) countries
Using HFO -1234yf as alternative Assumption, according to the developed
countries.
Using HFC -152a as alternative Assumption, partial alternative have
similar GWP

ED_001645A_00004106_45_f4051268-36b3-4194-0760-036240ebf1dc
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HFC-134/MAC
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The HFC-134a emission-reduction
potential and cost of the MAC sector

CO, (million tons)

2010 2015 2020 2025 2030 2035 2040 2045 2050
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RAC

« HFC-410A used for export RAC long time
(US, EU, Japan and etc)

* An energy efficiency standards for RAC on
June 1 2010 officially implemented.
— Preliminary estimates, the standard

implementation of the annual saving 3.3 billion
kwh available |

— HFC-410A used to replace HCFC-22 since
2010 _

5A_00004106_48_5eed451a-
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Projected Annual HFC-410A consumptions
in RAC sector within 2010-2050
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Projected emissions for HFC-410A
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HFC-410A emission-reduction potential
and cost of the RAC sector
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Technical roadmap to predict production of
HCFC-22 and emission of HFC-23
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Generation amount and actual
emission of HFC-23 in 2000-2010
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The predicted emissions under the
BAU scenario

1200
1000
800

600

Mt CO2 eq

400

200

Lo

0 oo i -
2035 2040 2045
PU HFC-23

ED_001645A_00004106_54_78b0a493-bf34-4c0d-8b0c-f42e8da71f23



Climate Protection of the MP and
the KP for China

nientionai emissions

ED_001645A_00004106_55_9ac9a18a-€568-4c17-832d-4cd3e9a92d8a



EPA-HQ-2018-003151 Production Set #2

Possible actions on HFCs emission

reduction
» Set feasible goals and developing crucial chemical
management

« Establish emissions control financial system,
promote alternative and emission reduction
technology

* Improve laws and regulations related to emission
control system

* ReDefine HFCs management o_dm:_Nm:o:m m:q
system
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The existing ODS control system is the most

suitable institution for managing HFCs
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0 Executive Summary

0.1 Environmental impact and globalactions of HFCs

In order to protect the global environment,  one of primary tasks is to control
Greenhouse Gases (GHG) emissions. The certain fluorinated GHGs (F-gas) emissions
are extraordinarily important emissions among all the GHG emissions, because the
concentrations of F-gases (mainly HFCs) are increased very fast during last decade .
The applications of fluorine-containing gases widely involves many areas, and F-gas

plays important roles in the global economy development.

A CFC and HCFC consumption B HFC consumptlon C HFC radiative forcing
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Fig. 1 CFC and HCFC consumptionin the past (A); HFC consumption in future
(B), and HFC RF (C) for 2000-2050 in developing (A5) and developed (norA5)
countries.!

During 1750 to 2000, the totally direct radiation force caused by the increase of
the industrial produced halocarbon is 0.3340.03 Wm™, which is equivalent to 13% of
the total radiation force caused by the increase of all mixed GHG in the same period
(IPCC, 2007). And so far, the proportion of HFCs is not high among all the
fluorinated GHGs (CFCs, HCFCs and HFCs, etc.). Based on “the Montreal Protocol
on Substances that Deplete the Ozone Layer” (short for the Montreal Protocol or MP),
the developed countries will phase out hydrochlorofluoro carbons (HCFCs) by 2020.
Developing countries will start to phase out HCFCs from 2013 and phase out 97.5%

! The large contribution of projected HFC emissions to future climate forcing, PNAS July 7, 2009 T vol. 106 Zno.
27 10949-10954
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of HCFCs by 2030 . HFCs as one of the main alternatives would be introduced for

replacing HCFCs. Prediction by Velders shows, based on situation forecast of the

current policy technology and relevant international conventions invariable , the

consumption of HFCs will up to 5 -9 billion tons CO »eq in 2050 (Velders, 2009), and

the totally radiation force is 0.18

-0.33w/m?. And based on the Kyoto Protocol

(hereafter KP), the targets of emission reduction is about 2 billion tons per year during

2008-2012 year (Velders, 2007). The growth of HFC emissions is  higher enough to

offset the benefit achieved by Kyoto protocol for implementation of GHG emission

reduction.

14 T

12 -

10 -

CO,eq emissions {GtCO,eq per year)

CO,eq emissions

Scenarios

Observations

HCFCs ol
L

P

0
1950 1570

1950 2010 2030 2050
Year

Fig. 2 Trends in CO2eq emissions of CFCs, HCFCs, and HFCs since 1950 and

projected to 20502

On the other hand, the emission reduction of HFCs are happening, the emission

reduction potential of HFCs in developing countries are high.

In order to protect global environmental, HCFCs and HFCs will be the current

and future core of fluorinated GHG control in China and global. HFCs are the main

alternatives of HCFCs and CFCs. Then the consumption and emission of HFCs would

grow rapidly, while p hasing out the HCFCs. After years of development, the total

emission load and discharge structure of GHG has changed a lot in China and other

countries. Effecting by industrialization and export growth, fluorine -containing GHG

2 HFCs, a Critical Link in Protecting Climate and the Ozone Layer, UNEP, 2011

2
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grow rapidly on production, consumption and emissions , and arouse wide concern in

the international community.

PRET ANO PHESENT

Wiilesns Prutninl

Mok Prdsnt

E e

"
ke

Fig. 3 Climate Protection of the Montreal Protocol and the Kyoto Protocol

In order to control the growth  rate of HFCs consumption and emission ,the

United States, Canada and other countries put forward to speed up the elimination of

HFCs, and mean to add HFCs control terms into the Montreal Protocol (amendment)

since 2009. In February 2012, the U SA, Canada and other countries established " the

Climate and Clean Air Coalition (CCAC)" that also supported by UNEP, and focused
on three kinds (classes) of GHG including HFCs (other for methane and black

charcoal). All countries in G8 have become the member of the alliance.

0.1.1 Applications Hydrofluorocarbons (HFCs)

Based on the  Montreal Protocol , CFCs, HCFCs and

all Ozone depleting

substance (ODS) should be phased out. HFCs are one of the main alternatives of them,

therefore the consumption of HFCs  are grown rapidly driven also by the ODS

phaseout, except the emission of HCFC-23 which is the by-product of HCFC-22.
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Table 1 Main applications of HFCs

Substance | HFC-134a | HFC-125&HFC-32 HFC-245fa HFC-152a | HFC-227¢a
applicatio | Automotive | Residential air foaming Refrigerant | fire
n fields air conditioner agent in extinguishin
conditioning | refrigerant refrigeratio | g agent
refrigerant n equipment
Refrigerant | Refrigerant in | Solvent foaming
in refrigeration agent
refrigeration | equipment
equipment
Medical
aerosol
others others
0.1.2 International countermeasures

The developed countries have  begun to contro 1 HFCs. In June 2000, the
European Union has started the "action plan for climate change", and the reduction of
HFCs in all fields is proposed. The European Union countries have adopted various
means to control and cut down the emissions of HFCs. Such as increasing GHG tax,
limiting the usage and formulate specific cuts solution in Britain and France, to reduce

and control the production and consumption of HFCs and PFCs.

On December 7,2009, the USEPA pass two order s on the Clean Air Act
indicative terms , which are about GHG in the environment and the health effects
(202a): Oneis " the increased concentration of the current and future expected six
main GHGs, carbon dioxide (CO »), methane (CH 4), nitrous oxide (N 20), hydrogen
fluoride carbon (HFCs), perfluorocarbon (  PFCs) and six sulfur fluoride (SF ), will
threaten the health and welfare of contemporary and future generations " . The second
is "the new motor vehicle and new motor vehicle engine is an emission source of the
GHG, which threat the public health and welfare". This will be the basis for provides
the legal and administrative management to the USA to control HFCs GHGs. On June
5,2010, The USA, Canada and Mexico propose to amend the Montreal Protocol to

include HFCs in Montreal Protocol.

The Chine se government signed the Kyoto P rotocol (KP) in 1998, and the KP
formally went into effect in 2002. As a developing country, the Chinese government

is not liable for carbon dioxide emissions reduction obligations temporarily. However,

ED_001645A_00004107_04_f2886313-42a4-4cfd-9a97-9b00f0f24052
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the international society pays a lot attention to the green gas  discharged by China.
Especially in 2009, the Chinese government lay out specific targets for cutting 40-45%
GHG emissions per GDP by 2020. C  ontrol and p hase down HFCs become an

important topic.

0.1.3 The opportunities and challenges of HFCs control management in China

Controlling emission of HFCs became one of the cores of global concern. Since
Feb. 2012, the CCAC were established by USA, Canada and other countries, besides
G8 countries, many developing countries have be come the member of the alliance
And the considerations about the specific emission reduction goals, the cost of
emissions reduction, and how/who should cut down HFCs emissions. Meanwhile, the
climate effects caused by GHG emissions are still the most basic scientific  issues.
Nowadays, China’s consumption and production of HFCs has already taken a
substantial proportion in the whole world. Meanwhile it is another tremendous
pressure for China that has to p hase out HCFCs at the same time , if more HFCs are
selected as alternatives for HCFCs phaseout.  The international society pays a lot

attention to the actions of HFCs control taken by China.

The concentration growth rates of HFCs in atmosphere are higher than any other
GHG since 2005. The study also shows that the concentrations of HFCs are increase
rapidly in China too. The environment concentration of HFCs change s rapidly, which

confirm the need of emission control for the environmental protection requirements.

Based on the Montreal Protocol , Chinese government will start to  phaseout
HCFCs from 2013. And the consumption and emissions of HFCs will grow rapidly.
Chinese government means to avoid using H ~ FCs as the alternative of HCFCs;
however the other alternative technologices are hard to be obtained , unsafe and/or low
efficacy. HFCs are one of the main alternatives of HCFCs, even the only alternatives

in some industries (sectors) that increasing the difficulties of HFCs control in China.

ED_001645A_00004107_05_73efee98-23a1-4435-bc63-a76e0100828f
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0.2 HFCs status and their alternatives

0.2.1 HFCs production and consumption in China

Various HFCs  are produced and consumed in China recently, including
HFC-134a (mobile air-conditioner, industrial and commercial refrigerant, med  ical
acrosol), HFC-410A (residential air-conditioner, industrial and commercial refrigerant
combined with HFC-125 and HFC-32), HFC-245fa (blowing agent ), HFC-152a
(blowing agent and refrigerant), HFC-227¢ca (fire extinguishing agent ), HFC-143a
(industrial and commercial refrigerant) and so on . Based on information from the
web?, from the year of 2010 to 2011, production of ~ HFC-134a had increased from
63000 tons to 84000 tons, and production of HFC-125 had increased from 40000 tons
to 59000 tons, and production of HFC-32 had increased from 42000 tons to 50000
tons, what’s more, HFC-152a production in 2011 approached 5000 tons. If accounted
by CO2eq assuming all produced emitted, then the total produced HFCs in China are
361 million tons of CO2eq in 2011.

Besides the domestic consumption in China, in fact the HFCs are exported in two
ways, firstly, exported directly as chemical, that included HFC -134a especially;
secondly, exported with manufacture equipment, such as HFC -410A charged in

residential air conditions.

HFC-152a, HFC-152a, HFC-32,
5000, 3% 1,0%

Fig. 4 The Production of main HFCs in China in 2011 (in tons) ) (A); The
Production of main HFCs in China in 2011 (in million tons of CO2eq) (B)

3 http://www.chinaiol.com/
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0.2.2 Technical options for alternatives

In faced of various kinds of alternatives with advantages and weakness for each
one, careful assessments and choosing is quite necessary, which offers China crucial

reference for future HFCs control and management.
The main principle should be followed in the process of assessment include:

Starting from alternatives’ basic physical and chemical properties, we should
select the crucial factor and analyze  properties related to application in different
sectors, concerning alternatives ~ flammability and toxicity . As to replacement of
blowing agent, thermal conductivity is the major influential factor, and when it comes
to alternatives to refrigerant, energy efficiency ratio, boiling point and vapor pressure,

temperature glide as well as HC’s explosion limit should be taken into consideration.

As to feasibility, restriction and  range of application , we should analyze the
application status and future limits for alternatives developed by China, offering

reference for developing cheap and feasible alternatives.

We should also define major sector and recommend suitable replacement for
crucial sectors and replacement. Application prospect of natural product should be
paid attention although there are still some obstacles at the present stage, such as HC
is highly explosive and flammable and its performance is worse which cause the
terminal products (say, f ridge, freezer, air conditioning equipment ) consuming more

electricity.

Alternatives developed by China ’s have been applied but not commercialized
which call for more attention. Additional, replacements’ cost and availability are also

worth noticing.

Recently, alternatives can be divided into natural chemical, synthesized chemical
and mixture. Natural chemical refrigerant, including HC (propane-R290, butane-R600
and isobutene-R600a), CO » (R744) and ammonia (R717) are wide spreading
nowadays not only in domestic refrigerator field, but also in commercial refrigeration

and mobile air-conditioner.

ED_001645A_00004107_07_9932cb44-d9ff-4223-b68f-eaab66f2e9976
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Fig. 5 Flow diagram of ODS Phaseout Process *

In the aspect of synthesized chemical alternatives, HFO’s application prospect is
the most promising. In 2010 Japan ratified import and application of HFO s refrigerant
from Honeywell. And the US EPA approved the refrigerant application of
HFO-1234yf in Jan uary 2011 as  alternative for HFC-134a, which accelerate its

commercializing progress.

HFC-134a is widely used as mobile air-conditioner refrigerant. However, due to
its high GWP, HFC -134a’s global warming effects focused plenty of attention.
What’s more, t he CF3 group in HFC -134a molecule tend s to react with OH radical
and ozone, forming TFA which is detrimental to the eco  -system. HFO-1234yf and
HFO-1234ze are recognized as suitable current  alternative for HFC -134a as new
mobile air-conditioner. Honeywell had done plenty of flammability to test and risk
assessment, leading to the conclusion that HFO -1234yf can be used safely in mobile
air-conditioner. Based on the available information,  there are no incompatibility
issues for HFO -1234yf with plastic and rubber material. Since HFO -1234yf’s
characteristics are quite similar with HFC -134a, it can be used to replace HFC -134a
directly, therefore HFO -1234yf widely accepted by =~ mobile producers. Besides,
companies like Delphi and General M otors are developing mobile air-conditioner
system with HFC-152a, which does not change the component and production line in

current system using HFC -134a as refrigerant in this system with higher performance

4 HFCs, a Critical Link in Protecting Climate and the Ozone Layer, UNEP, 2011

8
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coefficient. At present, new researches focus o n CO» refrigerating system , with the
following unique advantages. (1 ) friendly and safely environment. (2) Thermal
physical property can easily adapt current r  efrigeration cycle and equipment , high
refrigerating capacity for unit volume refrigerant and low  kinematic viscosity . (3 )
Qualified flow and thermal conducting property which is helpful in reducing size of

compressor. ( 4) The compression ratio of CO; refrigerating cycle is lower than

regular system which guarantees the compressor keeping high volume efficiency. CO»
trans critical cycle  is quite suitable for poor working condition like mobile
air-conditioner owing to its high ¢ xhaust heat temperature  and good thermal
performance of gas cooler. Besides, CO: system’s advantage on heat pump offered
solution for the problem that modern mobiles cannot provide enough heat in the car.

In December 2004, Shanghai automotive industry corporation , Shanghai SanDian
BeiEr automotive air conditioning co., LTD . and Shanghai J iaotong U niversity
accomplished the “CO2 automotive air conditioning compressor and system” program
together, which was the first CO > automotive air conditioning system prototype in
China. However, thereis still a long way to go before  it’s widely applied to the

market.

The most common  residential air-conditioner refrigerant replacements for
HFC-410A are HC-290 (propane) and HFC-32 (difluoromethane). Propane’s standard
boiling point, ¢ ritical temperature and pressure are quite similar with the most
prevalent refrigerant HCFC-22. Besides, many thermal properties of propane are close
to or better than HCFC-22. Another advantage for propane refrigerant is its ~ inter
miscibility with mineral oil.  Even though its v olume refrigerating capacity and
refrigeration coefficient s slightly weaker than HCFC -22,its condensing pressure,
pressure ratio refrigerating capacity and exhaust temperature are much better than
HCFC-22. Under matched condition, its refrigerating capacity can reach 97.2% of
HCFC-22 type, with energy efficiency ratio increased by 12.6%. In the domestic
air-conditioner aspect, propane’s system performance is much better than HFC-410A,
therefore as with s afety consciousness increasing and relevant regulations, propane

has a prosperous prospect in air-conditioner sector.

PU and XPS foam sectors use f luorinated GHGs as blowing agent. Currently,

there are 3 alternative techniques in China, (1) HC techniques, including pentane,

9
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isopentane, cyclopentane and some other mixture, the current foaming technique is
mature and thermal insulation property is fine. (2)  Entire water blowing technique.
Water can react with polyisocyanates forming CO2 and leaving it in the foaming as
blowing agent, which can be used  as non-insulation foaming, such as h igh density
structure foam plastic (Imitation wood ), p acking and filling material s. (3)HFO
technique. HFO successfully overcome HFCs’ shortage of high GWP, however, due
to its high price and insufficient supply will limi t its popularization and application in
the future several years in China.  Additionally, methyl format is also a potential

choice for alternative.

0.2.3 Un-intended emission trend of HFC-23

The HFC -23 (CHF 3) is generated inevitably as a by -product during the
manufacture of HCFC -22. Without commercial application, HFC -23 is abandoned
directly into the atmosphere during the HCFC-22 production process.

HCFC-22 is used as a refrigerant in several different applications, as a blend
component in foam blowing that is ODS application; and as a chemical feedstock is
used manufacturing fluoropolymers such as tetrafluoroethylene (TFE). The ODS
applications of HCFC-22 would be partly phased out from 2013, and phased out 97.5%
of the baseline level by 2030 according to the req uirement of Montreal Protocol. The
feedstock application w ould be increased continuously with the development of
economy and the expansion of the applications. The increase account of feedstock
application may be more the reducing account of ODS application so that the
production of HCFC-22 could be increased continuously, which results the increasing

of emission of HFC-23.

If no control policy were implemented, it is predicted that HFC-23 emission will

reach 30000 tons, which is 447 MtCO2eq, by 2050 in China’.

5 GWP of HFC-23 accounted as 14800

10
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0.3 Potential emission reduction analysis in mobile

air-conditioner sector (HFC-134a)

Nowadays, HFC-134a is used as the refrigerant in mobile air -conditioner (MAC)
in the world, especially for cars. The growth speed for global HFC-134a concentration
18 3.8% -4.1% per year . Mobile air -conditioner industry consumes most HFC -134a.
The industry is growing fast in recent years and it will keep on growing in the  near
future. Usually a mobile has a long lifetime, and the emission of refrigerant is delay ed
after consumption. It is estimated in early research paper  (Hu, 2009) that the
consumption and emission of HFC -134a of China in 2005 is 10139 and 7321 ton,
respectively (105 thousand tons CO2eq).
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Fig. 6 Production of Total Mobiles and Mobiles with MAC in China

The business -as-usual scenario (BAU) and controlling scenario were setin  this
research. In the BAU scenario, the use of HFC -134a in MAC will not be restricted by
Kyoto Protocol. In the controlling scenario, some assum  ptions were made: 1) the
technology of servicing is not promoted, as well as the policy; 2) the controlling
schedule is set with the international mobile industry and the policies of developed

countries.

11
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The lifetime of MAC contains four processes, namely, initial emissions,
operational emissions, servicing emissions and end  -of-life emissions. Major direct

and indirect emissions were covered in our research.

The cost of controlling HFCs is extensive. The cost refers to incremental cost of

1on sntivrac driitie tha mlbhoca ~ccd LTI nnnnnnan 1 2l TY A crenarin) tmeatliidia o
LC ACLIVES QULnE  LHC plias>C Out U1 LS (LOPpAdICU Wikl DAU SLlldliv ), Hiviuding

o

alternatives, alternative technique cost, equipment transforming cost, operational cost

and publicity and training cost.

0.3.1 Forecast of car possession in China

China's auto industry has gone throu gh decades of development, with increasing
production capacity and product quality. In 2002, 2003, 2004, the production broke
through the annual output of three million, four million, and five million, respectively.
In 2005, China's auto market remains a m oderately fast growth in fierce competition
market, with production and sales reached 5.707 million and 5.758 million,
respectively, and the growth is 12.56% and 13.54%, respectively. In 2007 -2009,
China's auto production reached 8.88 million, 9.35 million and 13.79 million (China
Statistical Yearbook, 2010), and sales in 2010 reached 18 million. The percentage of

cars with air-conditioner in China is 100%, about 30% for truck, about 75% for buses.

The study selected three indicators of GDP, population and disposable income of
urban residents, and other factors affecting the demand for cars. Based on the mobile
demand forecast models and parameters predictive value to predict the demand for

cars in the next few years, the results are shown in the following table.

10 thousands 100 millions
6,000.00 2,500,000.00
s Buses
>,000.00 - 2,000,000.00
4,000.00
- 1,500,000.00
3,000.00
1,000,000.00
2,000.00 -
1,000.00 500,000.00
0.00 0.00
2015 2020 2025 2030 2035 2040 2045 2050
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Fig. 7 Forecast of different kinds of vehicles in China for 2011-2050 (in 10
thousands)

According to the estimates of Association of  Mobile Manufacturers, the peak
capacity in the Chinese automotive industry will reach 50 million per year, and the car
ownership could be over 200 million. Therefore considers that the Chinese
automotive industry's largest annual demand for 50 million s vehicle production is
maintained at the level of the maximum capacity remains unchanged since 2027. In
this scenario, China 2015, 2020, 2030, 2040 automotive a thousand persons of car
ownership would reach 120.3,201.5, 378.7, 441.2 cars. As the auto ~ demand reach
saturation, it would maintain the level 0of 2040 in 2050.  This scenario is consistent

with the general level of the world.

For the refrigerant charging during vehicle production, the emission rate is 0.5%
of charge size (IPCC, 2006), while the charge size for different vehicles is different.
Repairing and re -filling volume are also mentioned in the IPCC report  operational
emissions, including all in -service automotive air conditioning maintenance after the
leak of the running process, usually supplementary refillable. Operational emissions

equal to the amount of maintenance supplementary refillable.

It is expected that China's mobile production continued to grow from the current
level of 18 million to the 2030 level of about 50 million. At present, China's auto
consumes about 21,000 tons HF C-134a in charging, and about 16 ,000 tons for the

maintenance refillable; the annual total consumption is about 37,000 tons.

0.3.2 Emission reduction potential analysis of HFC-134a

Based on the future demand for mobiles forecasted with existing data,  the
following research and analysis were conducted: (1) control ling of HFC-134a trends
and the availability of alternative technologies designed in accordance with the
current international scene controlling HFC -134a; (2) according to the design scene
under different scenarios HFC ~ -134a analysis calculated the cost of diff erent
environmental benefits of HFC-134a of the environmental benefits and environmental

benefits; (3) the cost of different environmental benefit based on cost analysis.
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For BAU scenario, the situation of that there is no need for China's automotive

industry to phase out HFC-134a can be assumed and HFCs consumption is calculated

as follows.
Table 2 Key parameters in BAU scenario
Emission Source and references
Producing MAC with Existing policies
existing technique
Manufacturing technique 0.5% IPCC default emission factor (IPCC, 2006)
and emission maintain
unchanged
Using HFC -134a as Initial emission is IPCC default emission factor
refrigerant 0.5%, Operational
and servicing
emission is 20%
Recycle No recycle, 80% of There no regulations in China to promote
refrigerant remained | refrigerant recycle, the remained amount
was assumed in our report

Elimination scenarios were set based on (1) China's 2020 emission reduction
targets; (2) the phase -outof HFC-134a in the EU, led by the Act (Directive
2006/40/EC); (3) the US-led Montreal Protocol amendment, direct emission reduction
for HFC -134a, which is the future development of the accelerated phase -out of
HFC-134a may have a fundamental change in the nea r future, this assumes that the

phase-out scenario is as follows:

Table 3 Design of controlling scenario

Control information source
controlling Begin in 2016 and finish in 2020, According to the reduction target of
scenario A linearly within 2016-2020 China in 2020. HFC-134a is one of
(§-A) controlling gas. It is the most extreme
situation.
Using HFO-1234yf as alternative Assumption, according to the developed
countries.
Using HFC-152a as alternative Assumption, partial alternative have
similar GWP
controlling | Begin in 2021 and finish in 2030, 10 years later than EU F-gas regulation
scenario B linearly within 2021-2030
(5-B)
Using HFO-1234yf as alternative Assumption, according to the developed
countries.
Using HFC-152a as s alternative Assumption, partial alternative have
similar GWP
controlling Begin in 2018 and finish in 2034, MP abatement proposed by the North
scenario C linearly within 2018-2034 America countries for developing
(8-C) countries
Using HFO-1234yf as alternative Assumption, according to the developed
countries.
14
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Using HFC-152a as alternative Assumption, partial alternative have
similar GWP

6,000,000
® End-of-life emission
5,000,000 - i Operational emission
# Escaped emission during charge
4,000,000 ® Escaped emission during production
3,000,000
2,000,000
1,000,000
0 1 1

2020 2030 2040 2050

Fig. 8 Estimated Emissions in BAU (ton)

From 2011, due to the production of HFC -134a, emissions from the emissions of
the chemical companies and the initial filling of the proportion is less than 0.94% and
0.46%, respectively, and the proportion is declining; while operational emissions
(maintenance demand) has been accounted the highest proportion of nearly 95% in
2011, and the proportion will decrease to 74.5% in 2050; And because of the
increasing of scrapped cars, the proportion of end -of-life process emissions continue
to increase from less than 5% in 2011, to more than 24.9% in 2050. The data shows
that reducing the leakage rate of the operational process holds the maximum emission

reduction potential.

As can be seen from Table 35, whether using HFC ~ -152a or HFO -1234yf, the
cumulative emission reduction of GHG of Scenario A, Scenario B and Scenario C in
2050 will reach 2.6 -3.5 billion tons of CO2eq and 2.9 -4.0 billion tons of CO2eq,

respectively.

However, different working fluid will have different fuel consumption during the
operation of MAC. If the alternative refrigerants energy cfficiency than HFC  -134a,
and the GWP value lower than HFC-134a, they will reduce GHG emissions obviously.

15
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But when the alternative refrigerants, energy efficiency is lower than HFC -134a, will
bring additional fuel consumption negatively effective. Seen by the following diagram,
the change in air-conditioning working fluid, cooling efficiency is reduced to 5%, the
emissions HFC -134a the benefits of higher than about the additional energy
consumption with the negative impact of only from the angle of the environmental
benefit is still positive benefit. But when the 10% increase in energy consumption, the
benefits of emission reduction HFC-134a is not enough to offset the additional energy
consumption with a negative impact, only from the perspective of the environmental
benefits of negative effective. This does not include the influence of the other

pollutants caused from the additional fuel consumption, such as NOx, PAH.
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Table 4 HFCs emissions and GHG emission reductions of different scenarios

Emission (ton) GHG reduction (million ton CO2eq)
. GHG reduction
HFC-134a HFC-152a or HFO-1234yf GHG reduction (HFC-152a) (HFO-1234yf)
BAU S-A S-B S-C S-A S-B S-C S-A S-B S-C S-A S-B S-C

2015 41252 41252 41252 41252 0 0 0 0 0 0 0 0 0
2020 74852 41845 74852 64351 33006 0 10501 41 0 13 47 0 15
2025 114044 31933 75983 66007 82111 38061 48037 102 47 60 117 54 69
2030 152986 0 54851 50726 152986 98135 102260 192 122 127 218 140 146
2035 180961 0 7565 31828 180961 173397 149133 227 217 187 258 247 213
2040 193555 0 0 22286 193555 193555 171269 243 243 215 276 276 244
2045 193555 0 0 8734 193555 193555 184821 243 243 232 276 276 264
2050 193555 0 0 383 193555 193555 193172 243 243 243 276 276 275

cumulati

ve total 457673 368877 457673 439702 88796 0 17971 110 0 22 127 0 26
2020

cumulati

ve total 1646051 624670 1181916 1078496 1021381 464135 567555 1272 576 705 1456 662 809
2030

cumulati

ve total 3453024 624670 1328373 1394889 2828354 2124651 2058135 3540 2656 2574 4033 3030 2935
2040

cumulati

ve total 5388575 624670 1328373 1483045 4763905 4060202 3905530 5974 5089 4895 6793 5790 5569
2050

17
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0.3.3 Cost-benefit analysis

Taking both scenario A and B will be bring the change of cost probably, which will include the production of automotive air -conditioning business
equipment modification, the manufacturing cost of the air conditioner (pipe, refrigeration, etc.), running costs (fuel consumption and  air conditioning
maintenance). Refrigeration systems to HFC -152a and HFO -1234yfand HFC -134a refrigeration system close to this stu  dy ignores the equipment
modification, the manufacturing cost of non -air-conditioned the refrigerant part of cost. The calculation mainly includes the changes of refrigerant price

and the changes of fuel consumption.

Table 5 Estimated emissions and mitigation cost for different scenarios

S-A(HFC-152a) S-B(HFC-152a) S-C(HFC-152a) S-A(HFO-1234yf) | S-B(HFO-1234yf) | S-C(HFO-1234yf)
GHG reduction emission (million
ton CO2¢q)
cumulative total 2020 104 0 21 127 0 26
cumulative total 2025 464 111 206 564 135 250
cumulative total 2030 1207 545 667 1456 662 809
cumulative total 2035 2233 1386 1465 2675 1674 1761
cumulative total 2040 3381 2532 2456 4033 3030 2935
cumulative total 2045 4549 3700 3531 5413 4410 4210
cumulative total 2050 5717 4868 4681 6793 5790 5569
Increasing Cost(10000 RMB)*
cumulative total 2020 1181448 0 228184 1529886 0 299664
cumulative total 2025 4495886 973837 1906872 5772644 1268365 2461346
cumulative total 2030 9144477 4096362 5163918 12587094 5277865 6723949
cumulative total 2035 13445207 8310239 8700126 19942517 11338216 12451304
cumulative total 2040 16978261 11846062 11823188 26380283 17761845 18007664
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cumulative total 2045 19741046 14608847 14495132 31510678 22892241 22738879
cumulative total 2050 21905760 16773561 16662910 35530477 26912040 26696263
Reduction cost per unit(tRMB/ton
CO2eq)*
average in 2020 113 - 108 121 - 117
average in 2025 97 88 93 102 94 98
average in 2030 76 75 77 86 80 83
average in 2035 60 60 59 75 68 71
average in 2040 50 47 48 65 59 61
average in 2045 43 39 41 58 52 54
average in 2050 38 34 36 52 46 48

note*® : discountrate 5%, same with others in this report.

Using HFO-1234yf as the alternative refrigerant will reduce the most GHG emissions, considering the manifestation rate of 5%, the abatement
costs per unit of three scenarios (using HFO -1234yf) are gradually reduced, the average cost of reducing emissions in 2050 are 52,46 and 48 yuan per
ton of CO2eq, respectively, and scenari o B holds lowest abatement costs. Using HFC -152a will not increase the cost of vehicles, because the price is
lower than of the working fluid in HFC -134a, HFC-152a but will reduce costs; to mobile fuel consumption will increase the cost of the operation, w ith
the continuation of the alternative time unit of emission reduction Chen this will gradually reduce, and ultimately to the 20 50 average abatement costs
were 38,34 and 36 yuan per ton of CO2eq, respectively, in which scenario B the next lowest average a batement cost. As HFO -1234yf prices are still
relatively high, if it is assumed that since 2016, the price of HFO  -1234yf reduced to 2025 by 30% of the original price linearly, and then remains
unchanged, the average reduction by 2050 the exhaust cost  could be reduced to 30 yuan per ton of  CO2eq, having a significant price advantage
compared with HFC-152a. It can be speculated that if the price of the working fluid HFO -1234yf can be reduced, and maintenance requirements can be
reduced, using HFO-1234yf to replace HFC-134a will have the largest emission reductions and the least abatement costs, which is an ideal scenario in

the future.
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0.3.4 Conclusion

China's auto industry will continue to grow, according to the regression model, it
is expected that the demand for cars in China in 2030 will reach a maximum
production capacity of 50 million, could be accompanied by growth in automotive air
conditioning, subsequent to the 2050 mobile demand remained unchanged; under the
baseline scenario, consumption of HFC -134a is ex pected to reach 20 million tons in
2050, of which 30% for the initial filling of new vehicles, 70% for maintenance
reperfusion. From the consumer point of view, HFC -134a consumption equivalent to
292 million tons of CO2eq; emissions, compared with 277 million tons CO2eq, which

is currently the largest emission reduction potential scenarios.

Beginning at 2016 to control and to phased out in five years linearly (no
corresponding GHG emission reduction in 2015), using of different alternative
technologies, it is expected that accumulated GHG emissions can reach 0.10 -0.12
billion tons by 2020, and in 2050 it can be 5.71 -6.79 billion tons; If controlling
HFC-134a from 2021 and phasing out HFC ~ -134a in 10 years linearly, different
alternative technologies is expect  ed that by 2050 cumulative reduction GHG
emissions 4.87-5.79 billion tons; linear phase -out of HFC-134a in 27 years starting in
2018 to control HFC -134a, different alternative technologies is expected can be

accumulated by 2050 to reduce GHG emissions 4.68-5.57 billion tons.

Using HFC-152a will reduce the cost of initial filling in  mobile manufacturing
process, and will also reduce the cost of automotive air conditioning repair process
refillable refrigerant; however, reduce energy efficiency will leadto1  ncreased fuel
consumption of automotive air conditioning is running, it produced an additional
automotive air conditioning operational fuel consumption costs and additional CO >
emissions, the integrated refrigerant cost reduction and an increase in fuel co st,
alternative incremental costs accumulated to 166.6 -219.0 billion yuan in 2050, under

the discount rate of 5%.

Using HFO -1234yf will increase the costs of the initial filling of the mobile

manufacturing process, and will also increase the cost of the au tomotive air
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conditioning repair process refrigerant refillable; However, due to energy efficiency
and HFC-134a is close to, the automotive air conditioning running fuel consumption
constant, does not produce additional CO > emissions, alternative increment al costs

accumulated to 267.0-355.3 billion yuan in 2050, under the discount rate of 5%.

Under different scenarios, abatement cost per unit of CO 2 is 117-168 yuan / ton
CO2eq, compared to the current price of CO 2 emission reduction CDM project ($10/t
CO2eq). If there are no technical improvements to decline the price of alternative
technologies, the case CO; abatement costs of different contexts units are significantly
higher than the prices of CO > emission reduction of CDM project. Therefore,
strengthening the tightness of the automotive air conditioning to reduce maintenance
requirements and to reduce the price of the alternatives at the same time is very

important for the future.

0.4 Potential emission reduction analysis in residential air

conditioner sector (HFC-410A)

China is the world's largest producer and consumer of residential air conditioner
(RAC). The Chinese production accounts for 75% of the global totals. The industry's
annual output value is  about 230 billion Yuan. Due to China's fast economic
development and population growth, the future demand of  as well as emissions of
these will increase accordingly. Refrigerant HFC -410A is a mixed blend of HFC -32
(50%) and HFC-125 (50%).

0.4.1 Estimates of future demand of RAC

Statistical analysis reveals significant correlations between the annual demand of
residential air conditioner and the GDP, urbanization level, population, and urban
residents' disposable income, respectively. Based on mathematical model and th e
forecast of variables (urbanization level ~ was chosen in this report ) for 2010 -2050,
annual demands for residential air conditioner were estimated for the next decades.

The results are shown below.
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Fig. 9 Estimated domestic annual demand of RAC (thousand units) during
2012-2050

Total demand of refrigerant includes filling consumption for new product filling,

consumption for maintenance and transport loss.

BAU scenario: In this report, it was assumed that HFC -410A replaces HCF C-22
in RAC sector within 20013-2015. Prior to 2012, some proportions of RAC have used
HFC-410A as refrigerants (most are inverter air conditioner). A recent market survey
reveals that there are near 99% of the household inverter air conditioner using
HFC-410A as refrigerant. After 2013, HCFC -22 consumption is constrained by the
Accelerated HCFCs Phase Out Agreement made by MP parties. The allowable HCFC
amounts are used to meet the maintenance needs first, then the needs of new filling.
When the quantity o fnew RAC using HCFC  -22 is smaller than the number of
domestic RAC demand, HFC -410A is used as refrigerants. HFC -410A consumption

under the BAU scenario is shown as follows.
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Fig. 10 Projected Annual HFC-410A consumptions in RAC sector within

Alternative scenarios: considering of coming requirement of

2010-2050

GHG emissions

reduction within 2013 -2050 period, high -GWP substances should be gradually

replaced by the low-GWP or 0-GWP alternatives. Considering the development of the

refrigerants in RAC sector, this report assumed that HC -290 or HFC -32 alternatives

will replace HFC-410A. Different phase-out scenarios are shown table below.

Table 6 Definition of different alternative scenarios

Alternative Definition
scenarios
A-HC290 HC-290 as Alternative. Time table in proposed amendment to the Montreal
Protocol by three North American countries.
A-HFC32 HFC-32 as Alternative. Time table in proposed amendment to the Montreal
Protocol by three North American countries.

B-HC290 [ HC-290 as Alternative. Five years delay after time table in proposed amendment to
the Montreal Protocol by three North American countries. That means HFG410A
consumption limit starts in 2023. Frozen level (also five year delay) is aveage of

consumption in 2010-2013.
B-HFC32 HDC-32 as Alternative. Five years delay after time table in proposed amendment
to the Montreal Protocol by three North American countries. That means
HFC-410A consumption limit starts in 2023. Frozen level (alsofive year delay) is
average of consumption in 2010-2013.
C-HC290 HC-290 as Alternative. Since 2013, originally required 50% of HFG410A for

filling new RAC is replaced by HG-290, and time table in proposed amendment to
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the Montreal Protocol by three North American countries is adopted.
C-HFC32 HFC-32 as Alternative. Since 2013, originally required 50% of HFG410A for
filling new RAC is replaced by HF(G-32, and time table in proposed amendment to

the Montreal Protocol by three North American countries is alopted.
D-HC290 HC-290 as Alternative. Since 2013, originally required 50% of HFG410A for
filling new RAC is replaced by HC-290.

D-HFC32 HFC-32 as Alternative. Since 2013, originally required 50% of HFG410A for
filling new RAC is replaced by HFG-32.

The calculated amounts of RAC filling with HFC -410A or other as refrigerant

under Alternative scenarios are shown in table below.

80000
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S

60000 e
) waﬂvMM
250000 e «{ii A(scenario one)
10000 - wmie B(sCENAIO tWO)
v
5 ==y C(sCENAriO three)
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Fig. 11 The projected amounts of RAC filling with HFC-410A as refrigerant
under alternative scenarios (thousand units)®

0.4.2 Emission calculation for RAC sector

According to the IPCC/TEAP Special Report (2005) , the features of the Chinese
RAC sector, as well as actual surveys and expert suggestions, we determined the
emission calculation mechanism and emission factors to calculate emissions . Initial
emission rate was set to 0.6%; annual emission rate was set to 3%; residual refrigerant

in the end-of-life was set approximately to 75% of the initial fill. The average service

6 HCFC-22 is not included, as quantities of RAC filled with HCFC-22 are the same in each scenario.
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life of the Chinese residential air conditioner  was set to 10 years; and every year

there are some proportions for maintenance and retirement.

Parameters for calculations are shown in the table below.

Table 11 Calculation parameters for RAC sector

Items Values
Life time of RAC? 10
Annual emission rate® 3%
Maintenance emission rate® 100%
Retirement emission rate® 75%
Average filling volume of HCFG22 in each RAC ¢ 1.2kg
Average refilling volume of HCFG22 in each RAC® 1.2kg
Average filling volume of HFC410A in each RAC® 0.96kg
Average refilling volume of HF(G-410A in each RAC? 0.96kg
Average filling volume of HG-290 in each RAC® 0.6kg
Average refilling volume of HG290 in each RAC® 0.6kg
Initial emission rate” 0.6%

Note : 2 derived from survey by China Household Electrical Appliances Association;
® derived from IPCC (2006);

¢ derived from residential air conditioner industry HPMP

BAU scenario: the following figure shows HFC -410A annual consumption and
emissions under BAU scenario. It reveals that HFC -410A annual emissions are lower
than annual consumption, especially in the 2013 -2030 periods, which is due to the
delay between consumption and emission in RAC sector. When annual sales of RAC
have a steep growth, emissions could be significantly lower than consumption. Over
time, HFC -410A, the emissions could be gradually close the HFC -410A annual

consumption.
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Fig. 12 Projected HFC-410A annual consumptions and emissions within
2005-2050 under BAU scenario

Alternative scenarios: trends as well as peak year of emissions of HFC ~ -410A
emissions are different under different scenarios. Under D -HC290 or D -HFC32
scenarios, emissions of HFC-410A will increase year by year, to 84,038 tons in 2050.
Under A-HC290 or A -HFC32 scenarios, the growth rate of emissions of HFC -410A
after 2018 is smaller than that under the BAU scenario. Under B -HC290 or B-HFC32
scenarios, after 2023 the growth rate of emissions of HFC -410A will be smaller than
that under the BAU scenario; the highest emissions are in 2028. Under C -HC290 or
C-HFC(C32 scenarios, the growth rate of emissions of HFC -410A after 2013 could be

smaller than that under the BAU scenario; the highest emissions are in 2029.

The total emissions of refrigerant (including HCFC -22, HFC-410A, HC-290 or
HFC-32) are not the same under different Alternative scenarios. Emissions will reach
a peak and then begin to decline under A, B, C scenarios, while under D scenarios, the
total emissions continue to increase, and eventually reach  about half of those under
BAU scenario. Total emissions under scenarios using HFC-32 as alternatives could be
significantly higher than those in the counterpart scenarios using HC -290 as

alternatives.
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Fig. 13 Projected annual emissions of refrigerant under different scenarios
(million tons CO2eq)

0.4.3 Cost-Benefit Analysis

Cost-benefit calculation: the cost of phasing out HFCs in the residential air
conditioner sector includes the fees of introducing new technologies by manufacturers,
incremental investment for replacing the production line (including the replacement of
the new refrigerant filling machines and other equipment) , fees for new refrigeration
agent/blowing agent, a lubricant , later purchasing new compressors which are able to

withstand the higher pressure, and incremental operation cost.

Table 7 Parameters of calculating fees of phasing out HFC-410A in RAC sector

Items Values

A production line capacity (10 thousands)' 25
Cost of converting to HC-290 production line 2,080
(10 thousands Yuan/production line)’

Cost of converting to HFC-32 production line 0

(10 thousands Yuan/production line)!

Incremental cost of production of HC-290 air 91
conditioner costs (Yuan/unit)'

Incremental cost of production of HFC-32 air 61.8
conditioner costs (Yuan/unit)!
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Price of HCFC-22 (Yuan/Kg)* 18
Price of HFC-410A (Yuan/Kg)? 70
Price of HC-290 (Yuan/Kg)* 20
Note : ! derived from survey by China Household Electrical Appliances Association;

2 derived from market survey.

Here we present the annual environmental benefits, including climate mitigation,

energy saving and pollutant reduction.
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Fig. 14 Projected emission reductions under each scenario in RAC sector
(million tons CO2eq)

Emission reduction s resulting from HFC -410A phase out in RAC sector are
shown in figure above. Before 2012, emission reductions are zero, because it is
assumed that refrigerants in new residential air conditioner  are replaced by
HFC-410A from 20 13. In 2013, emission reductions under C -HC290 and D -HC290
scenarios are 2.2 million tons CO2eq, while emission reductions under the A -HC290
and B -HC290 are 0 million tons CO2eq. In 2018, emission reductions under
A-HC290 scenario become positive, being 1. 0 million tons CO2eq. In 2020, emission
reductions are 4.5, 0, 34, 34 million tons CO2eq, respectively, under A - HC290,
B-HC290, C-HC290 and D -HC290. In 2023, emission reductions under B -HC290
scenario become positive, being 9.5 million tons CO2eq. In 2030, emission reductions
reach 145, 95, 150, 116 one million tons CO2eq under A - HC290, B -HC290,
C-HC290 and D -HC290, respectively. In 2050, there are 334, 325, 336, and 175
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Fig. 15 The projected power savings for China's RAC sector under different
scenarios (10° kWh)

Electricity saving under all Alternative scenarios increases as the year. In 2013,
electricity savings are 2x 10° kWh under C -HC290 the D -HC290 scenarios. In 2020,
electricity savings become 15x10 ?, 0x 109, 38x109, 38 x109 kWh under A -HC290,
B-HC290, C-HC290 and D -HC290; the CO 2 equivalent emissions are 13, 0, 34, 34
Million tons. In 2050, under A - HC290, B -HC290, C -HC290 and D -HC290 the
electricity savings are 225x 10°, 223 x 1%, 225x10°, 117 x 10’ kWh. During 2013-2050,
cumulative electricity savings reach 1390, 1100, 1543, 1094 mi  llion tons CO2eq in

each Alternative scenario.

Due to electricity savings, pollutant emission reductions are also obtained in cach
Alternative scenario. P ollutant emission reductions increase yearly. Under scenario

A-HC290, B-HC290, C- HC290 and D -HC290, respectively, environmental benefits
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can reach emission reduction of 13.4x10 © tons, 0% 10° tons, 33.9 x 1(f tons, 33.9x 1¢°
tons CO2; 0.4x10° tons, 0x 10° tons, 1.0x 10° tons, 1.0x10° tons SO2; 0.2x10° tons,
106 tons, 0.4 x 10° tons of 0.4 x 10° tons NOyx; 3.6 x 10 tons, 0x 10° tons, 9.1 x 1¢° tons,
9.1x 10 tons dust. In 2050, pollutants emission reductions under A -HC290, B-HC290
and C-HC290 are very close, about 199 x 10°tons CO2, 5.9 x 1¢° tons SOz, 3.0x 1 tons
of NOx, 53.6x 10 tons dust. Pollutants emission reductions unde r D-HC290 are about
104 x1¢ tons CO2, 3.1x10° tons SOz, 1.5x 10° tons NOx, 27.9x 10° tons dust, which
are about half of those reductions under A-HC290, B-HC290 and C-HC290.
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Fig. 16 Costs for phasing out HFC-410A in RAC sector for different scenarios
(Unit: Million Yuan)

Incremental costs for phasing out HFC-410A in RAC sector are calculated based
on following assumption . Currently there are no published cost data of converting
HFC-410A RAC system to HC -290 or HFC-32 RAC system, therefore costs defined
here are for converting HCFC -22 RAC system plus operating cost to HC -290 or
HFC-32 RAC system  and operating cost . Capital ¢ osts can be ignored when
HFC-410A RAC production lines transform to HFC -32 RAC production lines. The
above figure shows that the phase out costs experience first increasing and then
decreasing trend (incremental investment costs decline over the years, while

incremental operation costs increase at first and then decrease).
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Fig. 17 Cost per consumption reduction (Yuan/ton CO, —eq) (top panel) and
Cost per emission reduction (Yuan/ton CO; —eq) (bottom panel)

Due to the lag effect between the consumption and emissions of refrigerants in
RAC, annually reduced consumption is not equal to redu ced emission in the same
year. For example under D -HC290 scenario, consumption reductions are 420 Mt
CO2eq within 2010 -2020, while emission reductions are only 124 Mt CO2e¢q.
However, the annual investment will directly be reflected in the annual reduction  of
consumption not the emission reduction . Cost per consumption reduction keeps
relatively stable, about 8-13 Yuan/ton CO; -eq within 2010-2050. The previous stage
of the investment will show effect by resulting lager emission reductions in the next

phase-out stage. Accordingly, cost per emission reduction decrease  rapidly. For
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example under A -HC290 scenario, cost per emission reduction  drops from 719.2
Yuan (2010 -2020) to 7.0 Yuan (2041  -2050). Under eight emission reduction
scenarios, the average cost per emission reduction within 2010-2050 is very close,
about 11-16 Yuan/ton CO2eq, which the average cost per emission reduction under
B-HFC32 scenario is the lowest, about 11.3 Yuan/ton CO2eq, and this cost is highest
under D-HC290 scenario, about 15.7 Yuan/ton CO2eq.

0.4.4 Conclusion

To u se HC -290 as refrigerants in RAC as much as possible  will bring the
maximum climate benefit . The efforts should be always made to implement HC -290
RAC instead of HFC-410A RAC or HFC -32 RAC. Under C -HC290 scenario,
incremental costs are 29,330 million Yuan within 2021 -2030 period, which can
reduce consumption by 1584 Mt equivalent CO > (cost per consumption reduction is
18.5 Yuan/ton CO2eq) and reduce the emissions b y 958 Mt equivalent CO » emission
(cost per emission reduction  is 30.6 Yuan/ton COZ2eq). Thisisa good cost-effect

relationship.

To r ecovery, recycle and reuse ~ HFCs as much as possible . According to
electrical and electronic waste recycling and reuse manage ment regulations and other
laws and regulations, the waste recycling system for RAC and disposal system of the
refrigerants should be established . If HFC -410A used as refrigerants, the emissions
from retirement of the RAC and maintenance stages will reach 20,145 tons and
16,410 tons in 2020, equivalent to 42 Mt CO > and 34 Mt CO 2, accounting for more
than 75% of the total emissions in that year. Previous studies estimated that the cost of
HFC-23 abatement is  0.42-2.49 U.S. $/ton CO ». Although costs of recycli  ngor
destructing HFC-410A was not estimated, it is believed that recycling or destructing
this part of HFC -410A emissions can reduce a considerable amount of GHG

emissions and achieve a good cost-benefit relationship.

To reduce the filling amount of refri gerant by improvement of technology . In
present report, 0.96 Kg was set as the average filling volume of HFC ~ -410A in each
RAC. With technology approaches, ¢.g. filling amounts reduce to 0.8 kg,
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consumption and emissions could be reduced by 20% during the new product charge

and servicing.

To encourage the development of alternatives. Establish encourage mechanisms
for application of environmentally friendly alternatives. According to the principle of
operational cost flexibility in Multilateral Fund, use part of the incremental costs to
encourage application of environmentally friendly alternatives. For example,
strengthen the security of the HC -290 RAC by overcoming the problems of
flammability, expanding the application field of HC-290 RAC.

To include products using environmentally friendly alternatives in the
government's green procurement catalog: after safety requirements are met, promote
the sale and application of the HC-290 RAC. Support bulk purchases using HC-290 or

other environmental friendly RAC.

To reduce leakage rate of RAC. Improve the tightness of RAC to reduce leaks of
refrigerants during operation. In the case of annual leakage rate of 3% in this report,
HFC-410A emissions will reach 9,824 tons in 2020, equivalent to 21 Mt CO 2
emissions and will reach 25,314 tons in 2040, equivalent to 53 Mt CO».

0.5 Potential emission reduction analysis in HCFC-22

production sector (HFC-23)

The HFC -23 (CHF3) is generated inevitably as a by -product during the
production of HCFC-22. HCFC-22 is used as a refrigerant in Room Air Condition
sector and Industry and Commercial Refrigerate sector, as a blowing agent in foam
sector and as a chemical feedstock for manufact uring fluoropolymers such as
tetrafluoroethylene ( TFE). The appli cations as refrigerant and b lowing agent was
ODS application that would be phased out by implementing Montreal Protocol. But
HCFC-22 feedstock application would increase with the development of economy and

the expansion of the applications, which result more HFC-23 was produced.
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0.5.1 HCFC-22 Consumption and HFC-23 Emissions

Based on the requirement of consumption in the application sectors, t  he future
production of HCFC -22 could be predicted and HFC -23 emissions can be calculated
(see following figure). The annual production of PTFE increased at a relatively stable
growth rate inrecent years in China (from S tatistical yearbook of China). ODS
applications of HCFC -22 is predicted based on  demand in different sectors under

(HCFC PHASEOUT MANAGEMENT PLAN IN CHINA ) , in which, China will
freeze the production and consumption of HCFCs at the baseline level in 2013 (the
average level of 2009 and 2010 ) | eliminate 10% of production and cons umption of

the baseline in 2015.

HCFC-22 production output i

A A
H /|\ 71N II\

Feedstock Export ODS Application

T 1
1 R S—

TFE Other RAC ICR XPS

HFC-23 Output <

CDM Reduced

HFC-23 Emission

Fig. 18 Technical roadmap to predict production of HCFCG-22 and emission of
HFC-23

HCFC-22 is used as a chemical feedstock for manufacturing many fluorine
fine-chemicals, mainly tetrafl uoroethylene (TFE) . Then TFE is mainly used as

feedstock to produce PTFE and HFC-125, HFO-1234yf during 2010-2012.

Presently, t hereare 11 CDM projects for HFC-23 incineration being
implemented in China , by which 5,611tons/y of HFC -23 was disposed . Certified
Emissions Reduction Units (CERs) for HFC -23 destruction account for 66.7 9 million
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tons CO2-eq per year , which cover 50% of HCFC -22 production ( 301.5 thousand
tons). Because of the restriction not to certify red uctions for new HCFC-22 facilities
under KP’s CDM, more than 50% of sum  HFC-23, which from new production

facilities, was illegible production for CDM and not processed and emitted into air
directly in 2010 in China (see fig.16) . The illegible production f or CDM w ould be

increased due to the HCFC-22 demand increased.
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Fig. 19 Generation amount and actual emission of HFC-23 in 2000-2010

Without the CDM's HFC -23 projects, HFC -23 cumulative amount is about 1.11
billion tons CO2eq, with an annual average increase rate of 24.7% from 2000 to 2010
in China. In 2010, the generation amount of HFC-23 was up to 15654 tons, equivalent
to 231 MtCO2eq. The implementation of CDM projects ha ve come into operation
since 2006, which realized a emission reductions of 20954 tons HFC-23, equivalent to

310MtCO2eq from 2006 to 2010. Emission reductions accounts for 37.1% of the total

emissions during the same period.

0.5.2 Emission Reduction Potential of HFC-23 in future

Under the Montreal Protocol , it is required to freeze production of HCFC -22 as
ODS applications at average levels from 2009 -2010 by 2013, cutting to 90% by 2015,
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65% by 2020, 32.5% by 2025  of the baseline level and phase -out in 2030. Linear
decreasing is assumed in each phase-out stage. The baseline was mainly to predict the
production of HCFC -22 in feedstock application since it will contin ue to grow with

no restriction.

HFC-23 emissions were calculated based on the future production of HCFC -22
and emission  factors for each CDM projects . Based on current international
negotiations, that CDM projects for HFC-23 not be decided to keep after 2012. Figure
17 showed the BASELINE of production of HCFC-22 and emissions of HFC-23.
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Fig. 20 Projected production of HCFC-22 and emissions of HFC-23

Scenario 1: to incinerate HFC-23. The equipment of 11 CDM projects would
operate partly without foreign funding from 2013 . Itis assumed that the original
equipment and technique with the support of the operation cost from government  or
other sources incineration rate of HFC -23 would rise linearly from o to 35%, that is
the disposal rate of HFC-23 at 2010, from2013 to 2020 and then rise linearly to 100%
until 2050.

Scenario 2: keeping incinerate HFC-23. The all equipment of 11 CDM pro jects
would be kept to operate entirely without foreign funding from 2013. It is assumed
that based on the original equipment and technique with the support of the operation
cost from government or other sources, HFC-23 incineration will keep to operation. It
is presumed that incineration quantum of HFC-23 would be 5611 tons/year until 2020,
and then rise linearly to 100% until 2040.
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Scenario 3: Technology Optimization. Existing statistic data showed a relatively
high emission rate of HFC -23, 3% is reported as the highest value by 4 enterprises
which mean that the actual production rate is higher than the reported value. Most
enterprises adopted 2% as the generation rate involvin g the application of a default
emission factor of 1.5% by one enterprise. A range of 1.5 -4 percent is probably more
representative of current global operations. With technology optimization, emission
factor can be lowered to 1.5%. (McCulloch and Lindley, 2 007). Itis assumed that
lowering emission factor can be realized by means of strengthening the quality
management and improving the design and techniques. The scheduled emission rate
sustains from 2013 to 2020 at 2.85%, will be linearly lowered to 1.5% by 2040, and

remain at this value after 2040.

Scenario 4: HFC-23 emission rate of Annex I countries was 2% in the 1990s as
reported of UNFCCC and gradually declined to 0.9% in 2003 -2007. USEPA reported
the HFC-23 emission rate of the US was declines from 1.3 6% to 0.76% during 2004
to 2010. USEPA assumed that under technology optimization, the emission rate will
maintains at the lowest level of 0.76%. In this scenario, technology optimization
feasibility is assumed. The scheduled emission rate will be linearly lowered to 2% by

2020, then linearly lowered to 0.76% by 2040, and remain at this value after 2040.

Cumulative emission reduction of each emission reduction scenario (1 to 4) is
551, 830, 166, 422 Mt CO2eq from 2011 to 2020, and 7113, 8351, 3364, 6006 MtCO>
from 2013 to 2050. Emission reduction of technology optimization scenario (emission

rate is lowered to 0.76%) is close to that of the incineration scenario.

0.5.3 Conclusion

There are 16 production lines of 1 0 HCFC-22 production enterprises are
operating CDM projects which reduce the HFC -23 actual emission through
incineration. However, that CDM projects for HFC -23 not be decided to keep after

2012 according to current international negotiations.

The baseline was mainly to predic t the production of HCFC -22, in which ODS
applications would be phased out under “HCFC PHASEOUT MANAGEMENT
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PLAN IN CHINA”, the feedstock application would increase with the development of
China's economy and the expansion of the applications. HFC -23 emissi on would

reach 30178 tons equivalent to 447 MtCO2eq in baseline by 2050.

Cumulative emission reduction of each emission reduction scenario (1 to 4) is
551, 830, 166, 422 Mt CO2eq from 2011 to 2020, and 7113, 8351, 3364, 6006
MtCO2 from 2013 to 2050. Emission reduction of technology optimization scenario
(emission rate is lowered to 0.76%) is close to that of the incineration scenario.  The
costs for the last two  scenarios are not certain due to the complexity of Technology

Optimization.

For emission re duction scenario selection, emission reduction of technology
optimization scenario (emission rate is lowered to 0.76%) is close to that of the
incineration scenario. However, incineration emission reduction scenario in future

would be easily conducted when considering cost and technical requirement.

0.6 Opportunities and challenges of HFCs control

HFCs used as refrigerant, foaming agent, solvent, fire extinguishing agent, and
so on ; and they will be emitted after produced and applied if without recycle and
destruction. A nd the emission of HCFC -23, which is the by -product of HCFC -22,
needs to be paid attention to  due to high volume . Based on the Montreal Protocol,
developing countries started to phase out HCFCs from 2013 and to phaseout 97.5% of
the HCFCs by 2030. HFCs as one of the main alternatives of ODS, the consumption
and emissions of HFCs could be growing rapidly. It is very important to choose the
right alternative of HCFCs to avoid the rapid growth of HFCs consumption then
emission. It is both an opportunity and a challenge to the development of control and

management of HFCs.
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0.6.1 The consumption and emissions of HFCs in China

0.6.1.1 The prediction of the consumption and emissions of HFCs in China

Based on the current consumption trend and the development of related industry
sectors, the consumption of HFCs in China will continue to grow rapidly in the near

future.

HFC-1340

HFC-134ais one of the mainly used for mobile air conditioning, industry and
commerce refrigeration /air conditioning and medical acrosol. Currently the mobile
industry is the biggest consumption sector of HFC-134a; and the GWP of HFC -134a
is 1430. China produces and consumes the largest number of mobile in the world after
2010. Automobiles have a long service life  such as 10 years plus. Therefore , the
emissions of HFCs will continue i n a long period, even after automobiles retire
entirely. With the development of economic and the growth of population, Chinese
auto output is likely to be increased from the current 18 million v chicles per year to
about 26 million in 2020. Follow ing the current international , the analysis predicts
that, the consumption of HFC-134a would be up to 50,000 tons in 2015, which equals
to 70 million tons COazeq under the BAU scenario; and the emissions of HFC-134a
would be up to 35,000 tons in 2015, which equals to 50 million tons CO 2eq. The
consumption of HFC -134a would be up to 80,000 tons in 2020, which equals to 100
million tons CO2eq; and the emissions of HFC -134a equals to 80 million tons CO 2eq
in 2020. It is very important that the consumption and emission of HFC -134a would

be increased faster duo to high demand of servicing after 2020.
HFC-410A

HFC-410A, made by mixing HFC ~ -125 and HFC -32,is mainly used for
residential air conditioning, indu stry and commerce refrigeration; a nd the GWP of
HFC-410A is 2088. China produces and consumes the largest number of residential

air conditioner in the world. Its annua 1 production has taken nearly 75 % of the total

global output, and the total output of the residential air conditioner industry was 230
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billion RMB. With the development of economic and the growth of living standard,
China needs more and more residential air conditioner , a nd the consumption and
emissions of HFCs is increased accordingly if without ac tions. The analysis predicts
that the consumption of residential air conditioner would be 5,932 million sets in 2015,
and be increased to 7,332 million sets in 2020. According to the Montreal Protocol, if
HFC-410A used as alternative to replace HCFC-22 entirely in this sector , the total
aggregate demand of HFC-410A would be 33,000 tons in 2015, and be increased to
81,000 tons in 2020 that equal to 233 million tons CO2eq. Therefore low GWP
products, such as R-290, can be used to avoid and reduce the demand of HFC-410A.

HFC-245fa

HFC-245fa is mainly used for foam industry, and the GWP value is 314. Based
on the foam industry scheme, Climate Neutral (HC) technology is the main alternative
technology to reduce the usage of HFC -245fa. Under the uncontrolled scenario, if we
use HFC-245fa to replace HCFC-141b (GWP value 220) entirely, the total aggregate
demand of HFC-245fa is 31,870 tons in 2015, and increases to 77,700 tons in 2020.

Following Figure shows the demand forecasting of the HFCs in China, without

taking any control policy.
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Fig. 21 Demand forecast of HFCs in China by baseline scenario
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HFC-23

As a by -product during the man ufacture of HCFC -22, HFC-23 emission could
reach 30178 tons in BAU scenario which equivalent to 447 MtCO2eq by 2050.

Total HFCs emissions

Under the BAU scenario, the prediction of HFCs emissions in China is shown in
Figure 20. The emission characteristics of different sectors and different consumption
are taken into consideration. According to the forecast , if there is no measure for
controlling HFC emission, the total emission of HFCs could reach to 360 million tons
CO2eq in 2015, and increase to 500 million tons CO2eq in 2020, even more than
1000 million tons CO2eq in 2050.
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Fig. 22 The predicted emissions under the BAU scenario

0.6.1.2 The mitigation potentials of HFCs emissions

The maximum mitigation potential of HFCs in China could be taken in three
aspects: (1) Proper incineration method could reduce the emissions of HFC-23; and
technical optimization could be reduced the generation of HFC -23 during chemical
process; (2) and to replace the use of HFC-134a in MAC sector gradually; (3) Avoid
using HFCs or lower GWP HFCs for HCFC alternatives.
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HFO-1234yfand CO 2 could be used as alternatives to replace the usage of
HFC-134a in t he MAC sector. And the prediction is showed that about 47 million

tons COzeq emission could be reduced in 2020.

Based on the Montreal Protocol, HCFC-22 used in RAC sector, will be phased
out from2013. A nd HFC -410A will beused to alternative HCFC-22, however
HC-290 and HFC-32 could be used to alternative HFC-410A or replace HCFC-22 in
this sector. The prediction is showed that about 34 million tons COzeq emission could

be reduced in 2020 if HC-290 is used as alternative.

The incremental costs for using alternatives are analyzed for each scenario. For
MAC sector, (1) the mainly incremental cost is operating costs for refrigerant if adopt
HFO-1234yf as alternative; (2) the operating cost for refrigerant would be saved if
adopt HFC-152a or CO> as alternative, however, the operating cost for gas would be
slightly increased. The costs for mitigation 1 ton of CO2 emission is about 100 yuan

between 2015-2020 under all scenarios, the costs would gradually be decreasing year

by year.

It is similar situation for HFC-410A replacement to reducing GHG emission.
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Fig. 23 The HFC-134a emission-reduction potential and cost of the MAC sector
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Fig. 24 The HFC-410A emission-reduction potential and cost of the RAC sector

Based on the industry scheme, HCFC-141b used in the PU foam sector, will be
phased out from 2013. And HFC-245fa could be used to alternative HCFC-141b, HC
could be used to alternative HFC-245fa or HCFC-141b. The prediction is showed that
about 3.15 million tons CO2eq could be reduced by 2020.

It is grand total 45,800 tons HFC-23, amount to 678 million tons CO2eq that was
incinerated by CDM projects  from 2006 to 2012 in China.  However, th e CDM
projects for HFC -23 not be decided  to keep after 2012 according to current
international negotiations. It is assumed that the equipment keep to operate with the
fund support from Chinese government or other sources, atleast 5,611 tons

HFC-23/year, amount to 83 million tons CO2eq /year, would be reduced.

Based on the HFC -23 CDM projects, the cost for  reducing HFC-23 emission
should be much lower than that for other HFCs.

In a word, the mitigation potential of HFCs is great in the next decades. The

overall national strategy for reducing GHG emissions should include HFCs as one of

the priorities.

0.6.2 Opportunities
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